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BY THE COMPTROLLER GENERAL
OF THFE UNITED STATES |

The U.S. Great Lakes Commercial
Fishing Industry--Past, Present, And

Potential

Overfishing, predators (sea lamprey), con-
taminants and increasingly restrictive State
regulations have reduced the {;.S. “ireat Lakes
commercial fishing industry *o @ mere shadow
of its former prominence. A' this time there is
little chance that the numter of commercial
fishermen or the commercial Parvest from the
Grea: L akes will increase.

Fish farming (aguzculture} is not consivered a
viable alternative to ftraditional fishing in
Great Lakes waters. Knowledge frorn con-
tinued research on harvesting and using less
desirable or tow-velue spe:ies imay encourage
commercial fishermen to expand their har-
vests.

The future of Great Lakes commercial fishing
depends cin the extent to which the Great
Lakes Gtates want 16 develop and maintain a
viabie commercial fishery. Federal assistance
geared to meet the requirements of State
commercia: * fishery programsawill help to
improve the fishery.
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COMPTROLLER GENERAL OF THE UNITED 3TATES
WASHINGTON. 2 C 20548

3-177024

To the President of th

2 lJenate and tne
Scveaiier ¢f the House cf wevnre

centatives

T11is renort ciscusses our 3tudy of the U.8. Ilreat Lekes
commercial E1sh1nq inuustry--oest, »2resent, znu octential.
W& made our atuuy et the jJoint request of the House CTomalttee
on ilerchant sarine a2nd fisheri~s anag 1ts Subcovmittee on
<

Fisheries and wilalife Conservaticn und tne Znvircnrent.

Tais is tne second report on cu¢ study. Cur first reoort
entitled, "lhe U.o. #izhing Ingustrv--Froecent Conaition an
Future wf Marine Fisneries,” was l3sueu te tae Conaress on
Decemser 23, 1276 {ZED-76-130).

At the direction of the Cnairman, Heouase Juocemnittee ¢n
#isheries and wilalife Conservaticn and tne Lnvicrcanen', we
dia not cotain forausl comments ftro- 3agencies naviang _1snsrr-
rzlate¢ nrovrams. fHowever, we uia 4lscuss the reoort witi
the “ational +“arine Fizsneries Service 3ind the Fish and +illd-
life Scrvice and they agre=ec with cur cenclusicens.

we made our review pursuant to tne Sudcet ara Accounting
Act, 1921 (31 U.5.C. 53) and taoe Accounting aznd Auaditing Act
of 1950 (31 U.5.C. £7).

Coni=ss of this recort ar= ceina sent te the Zirector,
Office 2 danagetent and 3usaet, and to the leaus of the
gevartments and agencies resdcasitie for aditinisterinag
fisaery-r=lateu srograms

COASTAL ZONE
INFORMATION CENTER
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COMPTROLLER GENERAL'S THC U.S. 3RCAD LAKES COliLR-
REPORT TO THE CCIHIGRCSS CIAL FISHINS INDUSTRY-~-PAST,
PRESENT, AND POTIITIAL
CIGEST

Thne fishing inaustry in the Great Lakes has
declinea by 83 percent since 193G, Jdue to
causes3 such as overfisning, fish osredators,
and contauninat:on of fish. Commercial ficaing
probably will not increase in the Sreat Lakes,
but any improvemaat will Jdepend uvon State
actions.

FUTURE NOT BRIGuT

There iz little zhance that the nusalar of
Great Lekes comamercial fishermen >r ihe
commercial harvest will increase. Councr-
cial fishing is harwed by contamnination of
fish, and commercial fishermen denend
heavily on the State's willingness to allo-
cate fish to them. The State and Faderal
governnents have stocked the Great lakes
with hatchery-raised fish. (3ee aorn. VI.)
These fish have not renroduced as much as
expected and the States have allowed only
limited narvest of them.

Determining the- availability of fish for
narvest (stock assessments) nas beoen in-
adequate. DBetter information on availabii-
ity of fish may provide tne States with a
basis to determine whether more fisn, and,
in some cases, more species could be allo-~
cated to commercial f[isherwen. But, this
does not guarantee commercial fisheraen

an increased ellocation of nighlv valued
species.

Knowledge gained from continued Federal
research on harvesting and using "less
desirable" species may encourage commer-
cial fishermen to exvand their harvests
with minimal effect on recreational
fishing.

BT ————

Tear Sheet. Upon remaval, the report
cover date shouid be noted hereon,
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Raising fish under controlled conditions in
enclosed areas (aguaculture) in the Great
Lakes is rot » feasible alternative tc
traditional fiching methods.

Officials of the National Marine Fisheries
Service and the rish and Wildlife Service
sard that the future of commercial fisher-.
men may lie in a combination of harvesting
high-value species--assuming stock assess-
ments will convince States to allocate
quotas of high-value species--and in
harvesting and marketing currently under-
utilized species. However, the expansion
of the industry into underutilized species
may take many years and will require
development of new products and markets

and the adoption of new harvesting methods.
(See app. VIII.)

commercial fishermen are not enthusiastic
about nharvesting underutilized species
because of their low value. They want to
continue harvesting the sovecies for which
higher prices per pound are received. Some
fishermen would consider harvesting undar-
utilized species if the market prices were
f.vorable. (See ». 5%9.)

According to State and Federal officials,

the number of commerciai fishermen vrcha-
bly will not increase, due to recreational
fishing and fish contamination. The Direc-
tov WNortheast Regional Office, National
Marine Fisheries Service, believed that the
numper of fishermen will decline or stabilize
but that emvloyment in obrocessing and marketing
may increase with the development of products
from underutilized soecies and the r131nq
trend toward custom retail markets,

In essence, the future of the Great Lakes
commercial fishery depends on the extent
to which 3tates want to develop and main-.
tain a viable comaercial fishery. Federal
assistance geared to meet the requireuents
of 5tate commercial fishery programs will.
helo to improve tne fishery.
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THE FISHERY--A PERSPECTIVE

At the turn of tone century,’ the W.S. Great
Lakes commercial fishing industry was
flourishing~-harvests were plentiful eand
almost every tcwn along the lakes was a
fishing pert. Over the years, the numper
of commercial fishermen has dwindlad (see
v &), and the harvest, wnich once in-
cluded a large perce-*-~7e of high-v2lue
species, now consists .argely of meaiun-
and low-value species,.

Changes in the industry have resulted from

-~overfishing certain high-dollar-value
species;

-~invasion of the sea lamprey, & marine
parasite that destroyed some hianly
desirable svecies of fish;

~-more recreational fishing, with psozle
competing for irany of the same fish
desired and preferred by commercial
fishermen;

--State reguiations that limit the number
of commerciral fisherwmen, that restrict
commercial catch of species decired by
recrzational fishermen, and the use of
certain commercial fishing gear and
technigques; and

~--contaminaats which made some fish unsafe
for human consumption.

At the end of the 19th century, about 110
million pounds of fish were caught annually
by U.S. Great Lakes commercial fishermen
compared with 61 million pounds in 1975.

In 1930, there were 5,284 fuli-time and
1,617 part—-time Great Lakes commercial
fishermen compared with 137 and 1,043,
respectively, in 1975. During 1975 the
Great Lakes attracted about 2.8 million
recreational fishermen,

iii



THE CANADIAN FISHERY

The Canadian Great Lakes commercial fishing
industry did not develop as rapidly as the
J.S5. industry nor has it been faced with
strong comoetition from recreational fish-
ing. Although Canada owns only 36 nercent
of the lakes, its commercial harvest ex-
ceeded the value of the U.S. harvest in
1972, 1973, and 1975.

J.5. FENERAL INVOLVEMENT

Because States have exclusive authority to
manage the Great Lakes fishing lndustry in
their respective waters, the Federal role

is limited and it alore cannot direct the

course or future of commercial fishing.

The States do research, de.ermine availabil-
ity of fish for harvest, stock the lakes
with natchery-raised fish. and issue regu-
latioas to control the harvest of fish.

The Governmert

--s3upports stock assessments and hatch-
eries,

~--does or funds researcn,

--2articipates in the ovrogram to alleviate
the ¢ .a lamorey problem,

~--furnishes some direct assistance to
Indian and commegrcial fishermen, and

--helps resolvec problems arising from
adverse environmental changes in the
Great Lakes. (3ee ch. 4.)

The sea lamprey control program is the most
significant federal effort to conserve and
restore fish stocks. Throuah 1975 about

522 million was spent on the program wiich
nas reduced the lamorey nooulation by 85 to
93 percent. (See ©w. 26.) Througn 1974 the
fish and Wildlife Scrvice planted 49 =million
lake trout in the Great Lakes. (3ce o, 28.)
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vrederal =2fforts on unaesrutilized species
nave focused on product ara market devel-
opment and the develonaent of selective
fishing gear. . (See ». «0.)

it the direction of tiae Chairman, House 3ub-
ceimittee on Pisheries and wildlife Conserva-
tion and the Cnvirongent, GAQ did not ohtain
formal comments from agencies naving fishery-
related vrograms, Yowever, GAO d'd aiscuss
the report with the Lational Marine Fisheries
Service and the Fish and Wildlife 5Service and
they agreed with SAO's conclusions.
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CHAPTER 1

INTRODUCTION

On Ncvember 19, 1975, the Chairmen and ranking minority
members of the House Committee on Merchant Marine and Fish-
eries and i*s Subcommittee on Fisheries ana hkilalife Conser-
vation and the Environment asked us to make & study to delin-
2ate policy issues, optiors, and cvosts of revitalizing the
U.S. commercial fishing industry. (See appo. I.)

The study was to be made in two phases. The Committee
recuested that, at"<r = completed our study of marine f[ish-
‘na, we perform c*udy of the Great Lakes commercial fishing
1dustry. Que re:2r. v 'The U.S. Fishing Industry--Present
Ccon'ttion and ULt ite of Maritne Fisheries™ (CED-76-130,

De~, £3. "27A;, gealt witn the marine fishina inaustry.
Th.s repc tscus:+ 3 the Great Lakes commercial fishing

EAITE bl QRN

vgurirg che -t v, we had several meetings with members

of the {ammitre> .~ 1ts Sta”f tc discuss the sccore of the
work. ~t the Sibcowmittee hearings held on February 18,

1977, w: presenied a briefing on the progress of the Great
Lakes study. In a March 1le, 1977, letter (sce app. II), to
the ranking minority member of the Committee, we agreed to
include in our report information on the

~-histoyry of the Great Lakes fishery,

--present management of the fishery,

~~Federal involvement in the fishery,

--possibility for a Great Lakes aguaculture program,
and

- -Canadian Great Lakes fishing industry.

SCOPE_OF REVIEW

In performing the study, we met with and obtained
information from officials of:



U.S. departments and agencies:

Department of Commerce:
National Marine Fisheries Service
Office of Sea Grant
Economic Development Administration

Department of the Interior:
Fish and Wildlife Service
Bureau of Indian Affairs

Environmental Protection Agency

Department of Health, Education, and Welfare:
Food and Drug Administration

Department of Agriculture:
Farmers Home Administration

Small Business Administration

Canadian Government orgarnizations:
Fisheries and Environment Canada, Ficheries and
Marine Service
Ontario Ministry of Natural Resources, Division
of Fish and wildlife

U.S.~-Canada organizations:
Great Lakes Fishery Comnission
International Joint Commission

U.S. Commissions:

Upper Great Lakes Regional Commission
Great Lekes Basin Commission

We also met with State government representatives responsi-—
ble for fisheryv matters in each of the eight Great Lakes
States, recreatiornal tiching organizations, a commercial
fishermen's association, and individual commerciel fishermen,

W2 reviewed various laws and extensive literature on
the fishery, including the Eastland Fisheries Survey of the
Great Lakes ana the Great Lakes Basin Framework Study which
identified fishing problems and needs in the Great Lakes.

At the direction of the Chairman, House Subcommittee
on Fisheries and wWildlife Conservation ana the Lnvironment,
we did not obtain formal comments from the agencies havino
fishery-related programs. However, -2 did discuss these
matters with the National Marine Fisheries Service and the

e LT P o dnsas i e e



Fish and Wildlife Service. (See letter dJated July 12, 1977
(app. VIII) from the Lirector, WNortheast Region, Naticnal
Marine Fisheries Service presenting his cobservations on
Great Lales fisning.) .



CHAPTER 2

The Great Lakes--Superior, Michigan, Huron, Erie, and
Ontario (over 94,000 sguare miles)=--are the largest fresh-
water resource in the world. About 36 percent of the lakes
are within the boundar s of the Province of Ontario, Canada.
The remaining 64 percent are within the State bnundaries
of Michigan, Wisconsin, New York, Ohio, Minnesota, Illinois,
Pennsvlivania, and Indiana. Michigan controls abouvt 64 per-
cent of the U.S. vortion of the lakes. The following map
shows the portions controlled by each State and the Province
of Ontaric., (Se¢2 app. III for relative size of the Great
Lakes waters in cach State and the Province.)

FISHERY MANAGENZNT=-A_STATE_FUNCTION

The individual Great Lakes States have exclusive
authority to manage their portion of the Great Lakes fish-
ery. The States' fishery management authority stems from
the U.S. Constituticn and was affirmed by the Submerged
Lands Act of 1553 (43 U,S5.C. 136G1). Each State establishes
and enforces its own fishing regulations, including the
allocation of fish rescurces. (See ch. 3.)

Although the Federal Government has no responsibility
for fishery menagement in the Creat Lakes, several Federal
agencies provide support for research, stock assessment,
lamorey control, and fish hatcheries. Federal agencies aiso
provide financial assistance to States, universities, and,
in some cases, commercial fishermen. 1In addition, the
Federal Goverrment provides funds to the CGreat Lakes Fishery
Commission (GLFC), a joint U.S.-Canadian commission respon-
sible for sea lamprey control. The GLFC also promotes coor-
agination of U.S. and Canadian fishery research activities.

The principal fishery-oriented Federal agencies--grovid-
ing services for the Great Lakes--are the Fish and Wwildlife
Service (FWS) and the National Marine Fisheries Service
{NMFS)., U.S. involvement in the fishe-ies is discussed in
chapter 4.

PROFILE OF THE GREAT LAKES

In 1975 U.S. commercial fishermen harvested about 61
million pounds of Great Lakes fish with a value of about $9
miilion. This was less than 1 percent ot the U.S. commer-
cial fish harvest total value of about $Y71 million. The
1975 harvest statiscics for the Great Lakes commercial
landings as repcrted by NMFS follows:

.
AR ey oo e



g

a

B e

Ve, d e

-

GREAT LAKES FISHERY

LEGEND

B MICHIGAN
NN

WISCONSIN

[ NEW YORK

OHIO

WESOTA

[
N

3 M

ST. LAWRENCE g
RIVER @

ILLINOIS
INDIANA

CANADA

KXY PENNSYLVANIA

MINNESOTA

ONTARIO
NORTH CHANNEL

MICHIGAN

M.CHIGAN

-

- oy

WISCONSIN
e e —

NEW YORK
r———.———t———-———.—‘-—i

PENNSYLVANIA

LAKE ST.CLAIR A&

INDIANA

L - o —

ILLINOIS




Alewife 35,215,800 $ 407,644

Carp 6,732,400 381,065
Whitefish 4,517,000 3,300,957
Yellow perch 3,035,600 1,611,472
Smelt 2,573,300 138,726
Chubs 2,444,100 1,628,641
white bass 1,699,500 490,872
« Catfish 559,900 259,162
Lake herring . 513,400 145,939
Lake ‘rout 456,400 267,300
Other 2,909,400 a/__418,514
Total - 60,656,800 $9,050,292

a/No (nd 'idual species valued at over $100,000.

According to NMFS, 137 full-time and 1,043 part-time
U.S. commercial fishermen were fishing the Great Lakes
during 1975; 768 vessels and boats were usea in the fishery.
Processing and wholesaling establishments handling only
Great Lakes fish employed 362 persons.

HISTORICAL DATA ON THE

Historically, the Creat Lakes fishery has been a major
and valuable renewable resource. Near the end of the 19%th
century, the commercial fishery was flourishing; harvests
were plentiful and almost every shore town was a fishing
port, Since then, the abundance of traditional food species
in the Great Lakes has been adversely affected by invading
speciss, unfavorable water ouality, and commercial over-
fishing of certain species. Commercial harvest of fish for
food has been reauced by contaminants, increased competi-
tion from expanding recregtional fishing, and & substantial
decline in the number of tishermen, ‘

As shown on the following page, U.S. commercial fisher-
ment harvested about 110 million pounds of fish annually at
the end of the 19th century compared with 61 willion pounds
in 1975, '
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Employment in the Great Lakes commercial fishing
industry also has declined.

Number cf Commercial Fishermen

Year Full-time Part-time Total
1930 5,284 1,617 6,901
1940 3,647 1,372 5,019
1950 3,193 1,568 4,761
1960 1,914 1,911 3,825
1965 540 1,805 2,345
1970 177 1,293 1,470
1975 137 1,043 1,180

The number of commercial fishermen decreased as the
abundance of high-value species declined. 1In the later
years, 1960 to 1975, increasingly restrictive State actions
and concern about contaminants further contributed to the
decline in commercial fishermen.

REASONS FOR DECLINE OF THE

Problemsz of the fisheries date back to the last half
of the 1Yth century when fish stocks were considered
limitless and were fished excessively by a virtually un-
controlled fishery. However, overfishing was not the only
contr ibutor to the lakes' decline as a fish producer. In
the last 100 years, spawning areas have been destroyed by
dam construction, stream polluticn, and swamp drainage.
Further, marine invaders--the alewife and lamprey--have
contributed to the decline of native fish species. (See
app. IV.) -

As a result, the composition of fist stock in the lakes
now is much different than it was in the la%e 19th and early
20th centuries when the Great Lakes ccmmercial fishery was
flourishing, The species of commercial fish caught in 1975
differed substantially from those caught from the late 19th
century to the 1930s when slightly over 40 percent <of total
landings consisted of high-value coldwater sgspecies, such as
bjue pike, lake trout, lake whitefish, and walleye. Since
the 1930s, landings of these specics have dropped to akout
8 cercent of the total commercial catch. (See chart on the
following page.)
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COMPET 'NG_USERS
Three groups—--commercial, recreational, and Indian
fishermen-~-compete for fish in the lakes.

Until the late 1960s, Great Lakes fish were harvested
predominantly by commercial fishermen. However, recrea-
titonal fiching increased after the States began planting
coho and chinook salmon in the lakes in the late 1960s,
In the 1970s Great Lakes recreational [fishing became a
multimillion-dollar business and recreational demand is
expected to continue to increase, All eight Great Lakes
States Ffavor recreational fishing over commercial fishing
and have established regulations restricting or prchibit-
ing the commercial catch of certain high~value species
desired by recreational fishermen.

During 1975 about 2.8 million recreational anglers
fishing on the Great Lakes far outnumbered the 137 full-
time ana 1,643 part-time commercial fishermen. The Indian
fishermen, using commercial methods, are generally fishing
without any restriction as to species in Lake Superior,
Michigan, and Huron. The States' authority to regulate the
Indian fishermen is currently being challenged in court.

CONTANINATION PROBLEHNS

Since the mid-1960s, increasing attention has been
focused on contaminante in the Great Lakes. Dichloro-
diphenyl-trichloro~-ethane (CDT), dieldrin, mercury, mirex,
and polychlorinated biphenyls {PCBs) are the major conte-
minants identified in Great Lakes fish,.

Conteminants damraged the commercial fishery in three
ways:

~-Fish containing l=vels of contaminants in
excess of those established by the Food and
Drug Administration could not be shipped
interstate.

~-Fishing operations in certain areas of the
lakes have been shut down beceuse of danger-
ously high contaminant levels. For exanple,
the U.S. Lake Ontario commercial fishery for
most speclies was closed in September 1976
because of mirex contamiration,

~-~A¢verse media publicity has tarnished the

irage of the Great Lakes as a piroducer of
whclesome fish productsa,

10
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The Food and Drug Administration is considerinag lower-
ing the allowatle levels of certain contaminants in fish
products. If this occurs, commercial fishing for certain
species may be discontinueda in some areas.

11



CHAPTER 3

States have always had the authority to manage their
waters. For many years, little conflict existed between
commercial and recreational fishing and the Great Lakes
fisheries were not being managed intensively. Management
efforts increased gradually but it was not until after the
invasion of the sea lamprey c¢ud successful establishment : é
of the sea lamprey control program in the mid 2CGth century, ?
that the States emphasized the management of the Great Lakes
fisheries. ‘ '

As the sea lamprey conirol program became effective,
the States and the Fish and Wildlife fecvice began to re-
store fish by stocking hatchery-reared, high-value species,
particularly lake trout and other salmonids. As these
species became more plentiful, recreational fishermen began
demanding more of the Great Lakes fishery resource. The
increased demands of recreational fishermen have influenced
the States in formulating fishery management policies,

STATES'! MANAGEMENT POLICIES

Each State's management policy is to protect, develop,
and utilize the waters and fish populations of the Great
Lakes for the maximum public benefit. 1In pursuing this
policy, each State attempts to enhance both the recreatiovnal
and commercial fisheries with emphasis on the recreationel
fishery.

State officials advised us that the recreational fish~
ing industry ts much more valuable to the State than the
commercial fishing industry. Based on State licensing fee i
rates for 1975, we estimate that the 2.8 million anglers
who fished the Great Lakes paid about $11.3 million to the :
States in license .ees. During this same period, the 177 i
full-time and 1,043 part-time U.S. Great Lakes commerc:ial v
fishermen paid about $44,000 in 1llcense fees. In addition
to the license fees, roecreational fishermen contributed i
significantly more than commerctal fishermen to the State L
economies in the purchase of boats, eguipment, bait, fooag,
and lodging. Consequently, the States generally resolve
conflicts between recreational and commercial fishing in
favor of the recreationel gnterests.

12 _— :



STATES' WMANAGEMENT TECHNIQUES

Management of the fishery resovurces should be bazed on
a sound understanding of fish stoclis—--species compostition,
abundance, interdependence of a spec.e on c¢ne or more other
speclies, and the harvest on an op*:imum sustainable yi=ld
basis. The need for this information, usually referred to
as resource assessment, is essential for effectt'e State's
fisheries management. While State fishery managers believe
that proesent assessment is sufficient for their current
management needs, they recognize that there are proklems
with current resource assessment and that better assessment
might bhe needed in the future.

Resource assessment technigues

The States generally use catch data as the basis ior
assessing the resources and the eftecte of fishing on the
stocks. They supplement this data with resource inveprtoriec

Catch data is collected from both commercial and rec-
reaticnal fishermen. Data furnished by commercial fisner-
men include the number of fish caught, distribution, conci-
tion of fish stocks, and the effects and efforts of ‘ishing
various water depths. Validity of the data is basi-zlly
substantiated through the shipboard and docksige mcnitor ing
activities conducted by the State fishery agencies. Datsa
on recreational catch is obtained through mail surveys and
observations.

Resource inventories by the States and FwS supplement
the catch data and aid fishery managers in making decisions
affecting the fishery. Inventories of selected species in
selected areas of the lakes have provided data on the number,
condition, and location ¢f fish stocks.

Resource assessment inadecuate

Resource assessment data is inadequate because

~~-resource inventories are not made on all
species in all lakes, and are not always
timely:;

--catch statistics from recreational fishermen
are nct obtained annually by all States, and
the data obtained is nct validated; and

~-catch statistics from Indian fishcermen are not
availeble to the States.

13



According to the Eastland Fisheries Survey of the
Great Lakes, 1/ adecuate and timelv assessment of the status
of fish stocks on a year-to-year b»sis is essential for
effective management and meaningful evaluation of the
var ious stress effects on these s >cks-~overfishing, pre~
dation, pollution, and environmental changes.

At the reguest of the Great Lakes Fishery Commission,
the FWS evaluated its own and the States' resource assess-
ments. The FWS December 14, 1976, evaluation on the follow-
ing page showed that the resource assessment studiés were
incomplete ard inadequate. FWS found that assessments did
not cover all species in all lakes and, even where adequate
data on a species was avatlable, the data had not been
thoroughly ccnpiled for application to fishery management
problens.

Data on recreational fishing is developed by direct
contact with and guestionnaires mailed to recreational
fishermen by States' fishery management agenciecs., Some
States have not cousistently obtuined recreational fishing
data annually. Because of the high cost of monitoring
efforts, State agencies have generally accepted the reported
data without valtdation. Even with this weakness, State
tishery officials believe that data obtained through this
method is beneficial to their needs and assists in the
management of the Great Lckes fishery.

Indian fisherwen, using commercial fishing methods,
fish the upper Great Lakes waters of Michigan, wisconsin,
and Minnesota. The States' authority to regulate these
fisherimen is currently in litigation. Because the States'
authority is under guestion, the States have teen unable to
obtain accurate statistics cn the amount of fLSh harvested
by Indian fishermen.

A 1975 Michigan Derartment of Natural Resourcez,
Fisheries Division report indicated that Indian fishing
has hindered effective stock management and could cause
depletion, leading to stock extinction in some areas.
rhe report indicated that Michigan doez not have accurate
Iniian catch statistics, but that estimates of Indian
harvest in the Whitelish Bay ares of Lake Superior exceeded
oy about 100,000 pounds the annual catch of whitefish by
commercial fishermen. The report staeted that it was doubt-
ful that this area woula be able to sustain the hiah rate
of fishery explottz-ion.

1/Special Report No. 1 of the Atlantic States varine Fisu-
eries Commission~—-Eastland Fisheries Survey of the Great
Lakes (OJctober 1476). :
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Lake

Species

Michigan

. Super

Huron

Erie

Lake trout
Other salmonids
Bloater chubs
Lake whitefish
Alewives/smelt
Yellow percn
Suckers

ior

Lake trout
Other salmonids
Chubs

Lake whitefish
Lake herring
Smelt

Suckers

Lake trout
Other salmonids
Lake whitefish
Alewives/smelt
Sculpins

Yellow perch
Carp/suckers

Walleye
Yellow perch
White bass

Freshwater drum/carp

Lake whitefish
Smelt
Salmonids

Ontario

Note:

Lake trout

Other salmonids

Alewives/smelt

Perch-white/yellow

American eel

Bass/sunfish/bullhcads

Sculpins

pata sources judged adequate (A), inadequate (I), or marginal (M) in terms
of determining status of resource and detecting trends.

Range

Lakewide
Lakewsde
Lakewide
Lake-north
Le'ewide
Laka-Green Bay
Lake~Green Bay

Lakewide
Lakewide
Lakewide
Lake~south
Lakewide
Lakewide
Lake-near shore

Lake-north
Lakewide
Lake-north
Lakewide
Laiewide
Saginaw Bay
Saginaw Bay

Lake-west /east
Lake-west/east
Lakewide
Lake-west
Lake~east
Lakewide
Lakewide

Lakewide
Lakewide
Lakewide
Lake-shore/bays
Qutlet basin
Outlet basin
Lakewide

Data sources

Fish catch

Commercial Sport

>

P>

P> P

>

> > >

e e e ¢ 3

Resource
Surveys

Composite

XX IP
d P e DY et et

g - i S
AR

—
-

Ll e e i gl i 4
LR - B I S I

[ L B e~ - i -4
[ L T S 4

HD T -
R N ]

Composite judged

in terms of the development of estimates of standing stocks, annval pro-

duction,

and total allowable harvest.
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Efforts to restore fish stocks

To rehabilitate Great Lakes fish stocks dewvleted by
exploitation, marine invaders, and environmental changes,
FWS and State agencies have stcciked the lakes with various
species. Federal stocking efforts, dealing mostly with
lake trout, are discussed in chaoter 4. Massive State
stocking efforts, which began in the 1960s, have been
directed vrimarily toward develoving and expanding sports
fishing.

In 1976 about 24 million hatchery-reared fish were
released in the U.S. Great Lakes and tributary waters. The
table on the following page shows the principal epecies
olanted were lake trout, coho salmon, and chinook salmon.

While stocking increased the fish availairle for harvest,
the States, with few exceptilons, have allccatea +<his addi-
tional resource to tne recreational fishermen. T(or instance,
the lake trout and other salmonids shown in the tavc'e are
reserved principally for recreational fishermen.

Several 3tate fishery management officials told us that
commercial harvest of stocked soecies might be possible in
the future. They indicated that recreational fishing demands
would have to be met first and sufficient natural reproauc-
tion would have to occur betore this could be realized.
Natural reproduction of lake trout has becn insufficient and
is under study by FWS.

Regulations used to allocate the fish stocks

Each Great Lakes State has established reagulations to
control fish harvest. However, reqgulations which apply to
recreational and commercial fishermen are different. Regqula-
tions for recreational fishermen neither restrict the number
of fisnermen nor tne species that can be caught. Recreoa-
tional fishing regulations generally are cd«=3igned to protect
the fish stocks while maintaining recreational fishing
interests,

Commercial fishing regqgulations generally restrict the
coamercial harvest to protect fish stocks and assure an
ample supply of species of interest to recreational fisher-
men. Commercial fishning has been restrictei as follows:

-~-Four States limit the number of coamercial
fisnermen licensed to fizh and the remaining
four States are considering limiting the
number of commercial licenses.

16
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1976 Fish Plantings

E?ggt Coho Chinook Steel-~ Rainhow Brown Brook Other
State Total (note_a) salmon salmon head trout trout trout species
' (thousands)
Illinois 529.0 160.0 80.3 142.0 - 46.0 94.3 6.4 -
Indiana 1,050.5 164.0  432.5 38.0 217.0 - 199.0 - -
) Michiggn 11,539.0 3,066.7 3,430.8 3,278.8 4i8.4 ° 586.0 727.5 - 30.8
. - Minnesota 62..0 344.8 - 260.0 - 9.4 8.3 1.5 -
New York © 2,430.5 522.9 - 653.6 658.4 28.8 184.4 382.4 - -
Ohio 1,080;6 - 527.8 | 246.4 55.5 140.9 - - 110.0
Pennsylvania 1,088.8 15.5 247.6 769.0 21.0 24.1 2.4 4.5 4.7
Wisconsin 5,561.0 1,861.4 647.5 1,275.6 - 1,363.5 334.8 36.6 41.6

Total 23,903.4 6,135.3 6,020.1 6,668.2 740.7 2,354.3 1,748.7 49.0 187.1

a/Stocking of lake trout is from Federal hatcheries except for the following State
plantings: Michigan, 112.0; Minnesota, 50.!; New York, 57.Z; Pennsylvania, 15.5;
and Wisconsin, 532.4. See appendix VI fcr 1958-75 plantings of lake trout, coho
salmon, and chinook salmon. : ’



~--The States either restrict commercial fishing
for certain high-value species considered
desirable recreational fish or limit the
harvest to a quota or incidental catch. The
States also curtail commercial fishing for
seriously depleted species. For example, lake
trout (historically an important commercial
species) and other salmonids, being stocked
by several States, are generally reserved for
recreational fishermen; and the chub fishery
in Lake Michigan (an important commercial
species) has been closed because of depletion
except for specifically authorized catches to
determine the condition of the stock.

--All States restrict the mesh size of gill
nets and Michigan has banned the use of
gill nets (traditional method of harvesting)
in some of its waters. Four States prohibit
or limit trawling for f.sh,

--Seven States have established minimum fish
size limits and designatea areas where com-
mercial fishing is not allowed.

-~Six States have established closed seasons,

~~Five States have designated denths where com-
mercial fishing is vprohibited.

COMMERCIAL FISHERMENS' CONTCERNS ABOUT

Some commercial fishermen believe that the States'
fishery management agencies are overregulating the indus-
try, and are not fairly allocating fish stocks. Commercial
fishing interests hope that as the States acquire better
data on the condition of fish stocks, they will relax
commercial fishing regulations and allocate more fish to
the commercial sector,

However, there is no assurance that the States, even
with more comprehensive data, would regulate or allocate
thetr resources differently. For example, Michigan and
Ohio had comprehensive data on walleye in western Lake
Erie that showed the recreational catch would probobly
pe considerably less than the allowable harvest. However,
the two States did not allccate any walleye to commercial
fishermen because they diad not want to risk damaas to
the recreational fishery.

18
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STATES"™ RIGHTS TO REGULATE RECREATIONAL

The States' authority to regulate recrea ional and
commer<ial fishing has been affirmed by Federsl Court
action. On October 16, 1v7iL, civil action was brought
in the U.S. Federal District Court, Eastern District of
Wiscomsin, 2lleging, among otner things, that the
Wisconsin Department of Natural Resources exercised a
policy of discrimination in favor of sport fishirg ana
against the harvest of fish for food purpeszes. Further,
the plaintiffs elleged that the lake trouc--a hatchery-
rearec fish--are raised and stocked with Federal tax
revenue for the benefit of commercial fishermen, but
because of wWisconsin's discrimination rolicy, the plaintiffs
ané wany other taxpaying citizens are pnrecludea from =njoy-
ing the lake trout. They contended that unless persons are
recreational fishermen, they cannot obtain lake trout from
Wisconsin's Lake Michigan waters.

The suit asked that the court enjoin the State offi-
cials from preventing commercial harvest of lake trout or
enjoin the Federal officials from raising an< planting lake
trout ana cease lamprey control efforts.

In dismissing the case in June 1976, the judge decided
that the States have the authority to regulate the ficghery.
In arriving at a decision, tre judge stated:

"The plaintiffs argue that the program
for the propagation of lake trout was
designed for the benefit of commercial
fishermen and, therefore, the letter
are entitled to enforce such right by
legal actior. 1 believe it to be clear
that regulation of fisheries is within
the police power of the incaividual
States, and the*State of wisconsin has
the exclusive power and authority to
regqulate fishing within its territorial
waters * * *x"

STATES' PLANS FOR THE FISHERY--A LIMITELC

The States' fishery management agencies consider the
futire of the Great Lakes commercial fishery to be one of
enhancing or complementing the recreaticnal fishery, and
have adopted a management policzy which favor- recreational
fishing.
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Several State and Federal officials told us that a
future increase in the number c¢f commercial fishermen wa
not probable because of . :

-~the growth of the recreational fishery,
—-fish contamination, and

--States' implementation of limited-entry
regqulations to control the number of
commerctal fishermen.

The Great Lakes Basin Framework Study report, published
by the Great Lakes Basin Commission in 1976, irdicated that
future demands for recreationeal fishing will increase and
predicted that the eight Great Lakes Sta:ces will only be
able to supply 82 percent of this demand by 1980. The State
and the Federal Gevernment stocking efforts have benefited
recreational fishing.

Many contaminants in the Great Lakes waters affect the
wholesomeness of fish for food. Although steps are being
taken to eliminate or reduce tae contaminants, no one Knows
how long this will take. The Food and Drug Administration
is considering lowering the allowable contaminant level for
polychlorinated birhenyls (PCBs) in fish from 5 parts per
million to 2 parts per million. 1If the level is lowered,
commercial fishing may be further curtailed in many areas
of the lakes.

The States recognize that e Great Lakes can support
a limited commercial fishery. Federal and State officials
told us that the economic future for the Great Lakes com-
mercial fishery could be improved by increasina the harvest
of currently underutilized nonrecreational species, such as
the sucker, carp, sheepshead, dogfish, and burbot. Before
this can be realized, acceptable products will have to be
developed from these species to make their harvest profit-
able and appropriate gear will bhave to be used to harvest
them. Research is being conducted on both prcduct develop-
nent and gear technoloay. {See ch. 4.) '

Some commercial fishermen told us they have not har-
vested underutilized species because the market price is
too low, 9thers said they want to conttinue harvesting
the more valuehle species--whitefish, chubs, vyellow perch--
because they receive a high price for these species without
having to handie large guantities. Those who would harvest
the underutilized species said they would do so if the
market price was favorable.

20
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CHAPTEK 4

CLRAL INVOLVEMENT [N Tdb FISHERIES

Each of the eignht Great Lakes States has l=gal author-
ity to regulate fishing witnin its territorial waters.
dowever, the Federal Government, directly and indirectly,
assists the States thiough several programs intendea to neln
them manage and develov fish resources for both commwercial
and recreational uses. Also, the Federal Governaent fur-
nishes direct assistance to Indian and commercial fishermen
and helps resolve problems arising from adverse environaen-
tal changes in the Great Lakes.

PRINCIPAL AGENCIES

The following three agencies administer Federal pro-
grams that directly concern Great ULakes [isheries:

The Great Lakes Fishery Commission, a U.S$-Canada joint
comm15§f§ﬁ°€§tablloheo under the 1Y55 Convention on

Great Lakes Fisheriec, is resvonsible for develoning
and implementing a program to alleviate thesea lamprey
oroblem, formulating ana coordinating rescearch, --d
recommending mearsures to maximize sustained t civ-
ity of fisn stocis.

The United States Fish and Wildlife Service, Denartwment
of the Interior responsibilities include natchery
raising of fish to increase stocks, bioloaical research
of Great Lakes fisheries {includina assessments of fich
stocks), habitat protection, fishery law enforceument,
and technical assistance to Indian fisnermen,

The National Marine Fisheries Service, Department of
Commerce responsibllities include sponsoring economnic
researcn, croduct and market development, vessel and
gear research and development, dissemination of oro-
duction statistics, and providing financial assistance
to the commercial fishing industry.

FWS and NMFS administer the following laws which pro-
vide for Federal grants or other financial aid to 3tates,
fishermen and others specifically for fishery activities.

--FWS and NMF3 jointly c¢dminister the Anadromous Fish

Conservation Act of 19Y65. The act orovides grants
to States and oth=2r non-Federal interests for up to
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66-2/3 percent of the cost of projects to conserve
and enhance stocks of Great Lakes fish that ascend
streams to spawn. FWS administers grants related

to swvort fishing, und NMFS administers grants re-

lated to commercial fishing.

-~FWS administers the Federal Aid in Fish Restoration
Act of 1950 (Dingell-Johnson Act). The act appor-
tions to States the manufacturers' excise tax col-
lected on fishing rods, reels, flies, etc., for
sport fish restoration and management projects., It
provides Feaeral funds for up to 75 percent of the
cost ¢f such projects.

--NMFS administers the Commercial Fisheries Research
and Development Act of 1264_. The act authorizes
grants to States for projects designed for the re-
search and development of the commercial fisheries
and provides for Federal funding up to 75 percent
of the cost of projects. The costs of projects to
alleviate resource disasters (commerciai fishery
failures arising from natural or undetermined
cauces) and to establish new commercial fisheries
are funded 100 percent by the Government.

--NMFS administers four financial programs authorized
by the Fish and Wildlife Act of 1956, the Merchant
Mar ine Act, 1936, as amencea, and the Fishermen's
Protective Act of 1967 to assist the commercial
fishing industry. The programs include loans, loan
guarantees, and tax deferral measures for the acgui-
sition of improvement of vessels and qear.

CTHER FEDERAL AGENCIES

Several other age.cies whose missions--unlike those of
GLFC, FwS, and NMFS--are not primarily fishery-oriented are
also concerned with Great Lakes fisheries,

[ 3

The Office of Sex Grant, Department of Commerce, pro-
vides Federal grants, mainly to untiversities, up to 66-2/3
rercent of the cost of research ana development projects and
advisory services concerned with commercial and cecreetional
fisheries in the Great Lakes. The grantc are provided under
the National Sea Grant Program, created in 1966 to stinulate
development, conservation, and use of the marine environ-
rent, including, but not limited to, fishery aspects.

The Bureau of Indian Affairs (RIA), Devartment of the
Interior, provides assistance to Indian fishermwen.

22
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The Coast Guard, Department of Transportation, en-
forces Federal law prohibiting fishing by foreign vecssels
in U.5. waters, '

As part of theitr overall mission, four other agencies
have provided or can provide financial aid in the form of
grants, loans, and-loan quarantees to State ana/or private
projects and operations in both the commercial and recrea-
tional sectors of the fisheries. These agencies are:

--the Upper Great Lakes Regional Commission {(UGLRC),

--the Economic Development Administration (EGA),

~--the Farmers Home Administration (FmHA),

--the Small Business Administration (SBA).

The following table recaps the agencies and vrincipal

functional areas tnat comprise direct Federal participation

in the Great Lakes fisheries.

Research
1ai:?ey Fish devZ?zp- gfs;:zf enforce- Aid to Fxpancxal
hgency contrel  stocking  ment tior ment Indians  assistance
Agencies primari.y
fishery-oriented:-
GLFC X X ‘
FWS X X : X X X X
NWFS X ' X
Agencties not primarily
fishery-oriented:
Sea Grant
BIA X
Coast Guard . X
UGLRC X
EDA ) ] . S
SBA ) ’ ) X
FmHA i X
* »
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Estimated fiscal yvear 1975 Federal expenditures by the
above agencies concerning their principal Greet Lakes fish-
ery activities are shown on the following page.

Programs ptimarily oriented toward human health and the
ervironment and carried out by several other Federal agen-
cies have an indirect effect on Great Lakes fishing.

In the health area, the Fcod and Drug Administration
(FDA), Derartment of Health, Education, and Welfare, as part
of its responsibility for protecting consumers against unsafe
and impbure foods, addresses the wholesomenecs of Great Lakes
fish shipwed in interstate conmerce.

In the environmental area, Federal efforts are chan-
neled througnh a variety of agencies. The U.5.-Canada In-
ternational Joint Commission (IJC), under the Great Lakes
water Quality Agreement of 1972 between the two countries,
is resronsible for assessing water pnollution control pro-
jgrams and assisting in their cooraination. 1Its efforts are
supportea by U.3. Federal agencies. Al'though the States
nave primaty responsibility for control of water pallution,
the wnvironmental Protect.on Agency (EPA), plans, re-
searches, and sets standards for control. Additiorally,
LPA'3 construction grants program provides funds tc States
for constructing municioal wastewater treatment facilities.
Otner agencles also nave programs that affect or address
the Sreat Lakes water environment:

--Tne Corps of Engineers, Departmnent of the Army,
carries out dreaging and other water-related func-
tions,

-~-The Lnergy Research and Development Administration
oerforme its own or funds outside research into
tnhe environmental imoact of pvowerplants on the
lakes.

--The Great Lakes Environmental Research Laboratory,
Devartment of Commevce, conducts research to ian-
orove environaental information and develoo improved
service tools to sunnort the needs of governmental and
vrivate organizations.

~-The Of"ice of Coastal Zone Management, Devartaent
of Commerce, under provisions of the Coastal Zone
Management Act of 1972, makes annual grants to
Sreat Lakes States to assist thean in develoning
management programs for their coastal issues of
concern, incliuding, 1f applicaole, recreational
and commercial fishing.
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Sea lamprey control {note a)
GLFC

Fish stocking
FWS

Research arnd development (note b}
GLFC
FWS
NMFS (liaison)

Habitat protection
FWS

Enforcement
FWS
Coast Guard

Technical aid to Indians
BIA
FWS

I'inancial assistance:
Anadromous Fish Conservation
Act grants:
FwS
NMFS

Federal Aicd in Fish
Restoration Act grants:
FWS

Commercial Fisher.es Tesearch
and Development Act grants:
NMFS

Sea Graant:

Other grants:
EDA
UGLRC

Loans and loan guarantees:
NMFS
FmHA
SBA

a/lnclu_s research.

b/Excludes research related to sea lamprey control,

c/K.t uvailable.

$ 12,000
1,472,000
102,000

218,000

351,000

393,000
194,000

Estimated
FY 1975 Federal

$2,100,000

800,000

1,585,000

416,000

27,500

2,720,000

d/Amount not included in expenditures column because it is a
loan guarantee--only a potential expenditure.
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--The Great Lakes Basin Commission, a Federal-State
group established under the Water Resources Planning
Act of 1965, coordinates planning for conservation
and development of water and water-related resources
tn the Great Lakes basin and fosters studies related
to such planning.

The 1975 expenditures for Federal efforts in the health
ani environmental areas which could be considered Great
Lekes fishery-oriented were not available.

ENHANCEMENT OF FISH RESOQURCES

Since establisnment of GLFC in 1955, the central focus
of Federal efforts in the Great Lakes fisheries hac bean the
enhancement of fish resources--restoration of deplete?
stocks and conservation of valuable speclies. The Go.. sea
lamprey control program 1S the most important Federal
effcrt. The program has, to a large extent, overcome the
seca lampreys' catastrophic destruction of the most valued
fish species and has set the scene for large-scale stock
restoration actions, . .

The GLFC program (see app. VII) to reduce the sea
lamprey populstion is carried out by FwS and a Canadian
agency (Fisheries and Environment Canada) under contrectual
agreements with GLFC. The effort has been extensive. It
included surveys of streams, construction of karriers to
lamrreys, and development and application of chemical con-~
trols (lampricides). U.S. Federal expenditures for the
lamzrey control program through fiscel year 1975 amounted
to about $22 million.

the program has achieved a substanticl reduction ot
the lamprey menace. Primarily through the use of chemical
controls, it hes reducea the lamprey population by an esti-
mated 85 to 90 percent. Ac a conseauence, there has been
a marked improvement in the survivability of valued species
that had been major prey of the lamprey.

Descite the success to date, GLFC believes that two
areas of sea lamprey control warrant further efforts:

--Regearch to obtain epprcval of the lampriciges
from the environtental standpoint.



~-research to develcn more effective ana economicel
control methods.

The success of CLFC cea lamprey control program 3
been followed by a major =2ffort tc restore &na entance f:
stocks in the Great lakes. 3Several Federal agencies, tn
Great Lakes States, and tne Canadian Province of Lntario
particimate in the restoration program,.

7013
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GLFC plays an importent role in the effort to re~teore
the Great Lakecs fisheries by coordinatina the plannini ood
implemertation of Feceral, State, and Canaoian fish-re2r-nag
programs. GLFC's particication stems from its view thot
sea lamprey control is only the first step n redevelcoira
the fisnheries; it sees that cocrairnates rlontine of joke
trout and other desirable species tc haestan r=2habilitation
is the second sten.

GLFC coordinatec restocking activitices of varicus
fisherv agencies by means c¢of recomrenaations and by prov.a-
ing a forum for agencies to reach agreement cn

--species to be plantel,
--nnmber to be plaented, and

~--locations of rcvliantinuas.

The FWS fish hatchery program has provided major suu-
port to GLFC's Great Lakes s3tock restoration goals. The
FiaS objective in producina tish for stocking the lzkes
to assist in develoning and maintaining a steble and foav
able balance of fish. TIts fich hatchery vroaram empho
the restoration of lake trout-—traditionally a comrerc
species--the fish GLFC considers the keystone of the r
tcration program. The hatcheries heve also produced vari-
ous other species, mostly recreational {ish.

The lake trouvt plantings were initiated in 19958 on zn
exrerimental basis. To date, most plantings have cecen rede
in Lakes Michigan and Superior. Although the lake trout
have survived and developed, the pregram's major coal r--
mains unmet because ne fish have failed to rerroduce
naturally except in limi*«’ areas.
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The failure so far to develop a self-sustaining stock
and the emergence of a large recreationel fishery have re-
sulted in State restrictions on cominercial harvest of lake
trout. As explained on page 19, & Pederal Court in 1976
dismissed a civil suit against the State ot Wisconsin's
restrictions on commercial harvest of the species ang, in
doing so, reaffirmea the right of States to regulate fish-
iny within their waters.

Through 1974 FWS produced 49 million, or 78'percent,
of tha lake trout planted. FWS is planninog new facilities
to increase its lake trout oroduction.

Financial assistance to States

During fiscal years 1967-76, FWS under the Anadromous
*ish Conservation Act and EDA and UGLRC under their econo-
mic develooment nroqrams vrovided about $10.5 million to
assist 3tate nrojects in restoring and conserving Great
Lakes fish resources. Funds nrovided for such orojects
included approximately: -

--$3.1 mi1llion for fish promagation, mainly inveiving
orojects for the construction, ¢peration, and im-
orovemnent of hetcheries. Thne funds were proviaea oy
FwS, £DA, and UGLRC. An estimated 20 million snorts
fish were purchased or reared by the States through
the use of these funds.

--5382,000 by FW5 for studies on the develooment of
Great Lakes recreational fisheries. This included
a New York project to olan and evaluate Take On-
tario's salmoanid recreational [ishery and a Michigan
project that studied the economic. anu viological
impact of recreational fishery that devzloped after
salmon were introduced to the Great Lakes.

--$48,0300 by FWS for fish planting research projects
in Hlinnesota and Ohic. ‘

--$921,000 by FWS and UGLRC for orojects to iamprove
th-~ nhavitat of fish that ascend streams to spawn--
nrincinally salmon ard brook, brown, and steelnead
trout, The actions primarily involved clearing
streeams and conskructing fish ladders.

The Feder2l assistance as orimearily benefited recrezticnal
fishing because the State projects, for the nost oari, have
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adarassed soecies for wnich commercizl fishing 13 vroniditeda
or restricted.

FWS has also orovided funds to States unuer the
Dingell-Johnson Act, waich is srwecifically inteniea to as-
sitt in restoration of recreational fish. Fu3 off1icizals
to21d us that a suammary of the cumulative ansunt awplied to
Great Lakes fisheries was not availabla, but that the amount
was relatively small. The ¥WS offici=zls 2130 tnla us the
States genereally apnly mosi of the funds to srojccts oor-
talining to inland retner than Sreat Lzkes waters.

SANAGEMENT OF RESOURCES

while the States nave zolzs authority tc regulate fish-
in3 in U.3. Great Lakes waters, tae Feder3sl Suvernnent sup-
slewments and assists States by oerforning sirect research
and furnishing financial 2ia to 3tate rascarcn orojrans.
Tne LLFC secks to prouoote cceoruination asong tae various
Great Lakes 3tates ana Untarin. Adeitionally, Fu3 and tnhe
Coast Guard conduct lianited activities in tne area of f{ish-
ery law entorcesent.

kesearch

Research orovides th= inforaation necdes for eifective
fishery management throuqh cevelnnina data on the present
and anticipated future ccndition of tne stocks ana the tac-
tors which affect then.

Regsearch as a nwracticel manazement tool in the Great
Lakes began to be emvdhasized durina the lat2 1900s because
of

—-—the reestablishment of valuable stocks, brougnt
about by the success of sea lamnrev contrzl and
stock restoration cfforts;

--noce intensive State management of fisheries;
and

--the dJdevelopment of the recreational fishery and
the resultant conflicts between commercial and
tecreational interests regarding the allocation
of narvests.

Direct Federal rescarch related to managing fish StOCKsS

is coorainatea throuygn GLFC ana is performea vy rwS. both
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agencies have advisory roles--neither has the authority to
compel the State fishery management agencies to accept and
act on information developed through their efforts. FWS
and NMFS provide financial assistance to State research
programs and the Office of Sea Grant provides funds to col-
lege and university research projects.

GLFC and FWS recognize that more intensive research
effort may oe appropriate. Beginning in late 1976, both
agencies took steps to clarify their future course of
action.

GLFC actions

In carrying out its mandate to formulate and coordinate
rescarch, GLFC uses the research performed by Fecderal, State,
and Canadian agencies. It does not have its own research
facilities and does not directly fund research, other than
for sea lamprey control, in any appreciable amount. It is
assisted by a Scientific Advisory Committee composed of
scienticts from U.S5. and Canadian Government agencies and
universities.

In its early years, GLFC focused its attention on sea
lamprey control. In 1959 and 1960 it issued general guide-
lines for U.S. and Canadian research, and in 1964 {ssued a
proscectus of the investigations needed for development of
coordinated fishery management. Both stressed the need for
better informaticn on the condition of fish stocke,

In 1965, following the success of sea lamprey control
measures and the extension of stock restoration efforts,
GLFC established a committee for each lake. The "lake com-
mittees" consist of senior staff members from the State and
Sntario fishery agencies bordering the individaual lakes.
GLFC uses these committees as a mechanism to formulate and
coordinate research.

1 3
For example, the lake committees have ccorainated

Federal, State, and/or Canadian research on the condition
of fish stocks, such as yellow perch and walleyes in Lake
Erie ané chubs in Lake Michigan. During our review, the
L.ake Michigan committee was developing a method of accumu-
1ating better statistics to determine the effect of recre-
ational fishing on the stocks.

GLFC has not developed overall research priorities,
Its officials acknowledged that research etforts can be
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improvea, specifically in the area of stock assessment., 1In
late 1976, the U.S. GLFC comnissioners requested FW3 to re-
view stock assessments needs. FWS initiated a detailed sur-
vey of neeas of both i.S. and Canadian fishery agencies and
planned to advise GLFC of the results in 1977.

FWS actions

FWS researcn of Great Lakes fisheries is centered in
the Great Lakes rFishery Laboratory, Ann Arpor, #ichigan.
While the laboratory, as part of its overall effort, aua-
dresses environmental factors affecting fisa (discussed on
p. 44}, its primary research objective is to assist 5States
in estapblishing a scientific basis for manaqging fisnh stocks.
It has focused the greater vart of its effort on stock as-
sessments of imwortant fish populations.

The laboratory conddcts assessment activities in close
collaboration with GLFC and the Stat s. Tnis role is dic-
tated, in large pnart, by the absence of Federal authority
to manage Great Lakes fish stocks. To helo insure that the
States use its findings, the laboratory makes stock assess-
ments primarily to satisfy the States' wants. BRDecau-e of
the limitations on Federal management authority, the labora-
tory takes a neutral position on allocating estimated allow-
able harvests to commercial and recreatiocnal fishing.

State officials advised us the laboratory's stock
assessment work has been of direct help. The laboratory di-
rector believes the cooperative Federal-3tate activities
represent significant advances in the auality of regearch
effort. Only one of the laboratory's major stock assess-
ments--Lake Erie walleye-~has involved tne complex analysis
necessary to enadble a projection of optimum sustainaole yield.
According to FWS officials, the imoortance of sophisticated
assessments evolved only in recent years, because of con-
siderable growtn of recreational fishing and the States'
intensified fishery management efforts.

According to an FWS official, an evaluation in late
1976 of interagency stock assessment efforts showed that
information on all but a few stocks was inadequate for dc-
velopment of accurate estimates of standing stocks, annual
production, and total allowable harvests. However. the
laboratory director told us of obstacles to providing more
sophisticated assessments. These include a general lack of
adequate statistics on the*recreational fishery harvest and
a lack of qualified personnel to perform the comolex work of
developing projections of cotimum sustainable yield.
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financial assistance to States

The Feceral Government has assisted research of Great
Lakes fisn stocks by providing aatching funds for stock as-—
sesstent projects ccnducted by State fishery agencies ana
State universities. In fiscal year 1975, FWS and NMFS pro-
viaod apout $327,000 to six State fishery agencies ana the
Gftfice of Sea Grant provided about $72,000 to two State
universities.

Management coordination

In addition to coordinating research, GLFC also en-
courages and promotes management coordination between the
eight Great Lakes States and the Province of Ontario. The
lake committees vrovide a forum for interagency discussion
of management nroblems and formulation of aobrooriate ac-
ticn. The devzlo2tent of intecrated and mutually acceptasle
oregrams is a difficult nrocess because it involves eight
States and the Province of Cntaric, whose sociological and
economic lnterests are not always the same. GLFC deoends
on tne comnittees to establish mutually acceotadsle proarams
because of the differing objectives of the various agencies.

Reccumnendations to 3tate and Province management aaen-
28 are usually wade oy the lake committees rather tnan o7
FC <ommissioners. Generally, tha lake committees reguest
e connissioners to make recommtendations in cases in which
ey belicve greater emnnasis is nceded.

wnile tne cffort to achiesve coordinated management is
a challenging one, 3tate and Canadian fisherv officials, in
general, selieve GLFC nas veen instrumental in promoting ic.
wLFC officials oelieve significant orogress has been rad2 in
recent years and fcresce continuec vrogress in the fature.

Following are examples of major acconolishments cites
oy a GLfC official.

-~-In July 1974. =2 subconmmittee of the Lake Michijan
Connittee recomnended that Illirois, Inaiena,
dichigan, and Wisconsin susoend chub rfishing in
Lake Michigen in 1975, and continue the susnension
until a harvestable surolus occurred.

-~In Apnril 1275, GLFC urged ¥ichaigan, Oaiso, and
Ontario to adoot a Lake Erie Comaittee recom-
rendation that the ainimum size linit on western
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ie vallow =2ren for comacrcial fizheries

Lok i
8 inches) e revisced to 8.5 or 3.75 incaces.

(

--In Deceanber 1976, tine Lake Lrie Committer recon-
nended thet Michigan, Gaio, and Untario zacnt
committee-develoned total catch auoctas for weskern
Lake Eriz walleye.

In general, the jurisdictiens to which the above recoaman-
dations were addressed resconded faverably, zltacuah 2conc-
mic and adainistrative factors have gelayved iaolemeantation
of the recoanendations concerning tae yellow nerch.

__.»———-vr*—*& N m——

.

.

L7C's recommaendations 10 not 2ddress the zllocation
cf fist stocks to commercial and recreational fisaerwen.
Fcr examdla, the LLEC-recommendea guotas for ~estern Lake
EFrie wallcye certained to tne total catch, not to itz al-
location zamong commercial ang svort fisheries. ZLyC ac-
knowledaes tnat allocation cf harvests among users is the
resoonsinility of the Ltate anc vrovince fisnher; manajgsont
ajencies.

A

~e D

dowever, in urging zgencies to adopt tne Lake Lrie
Comalttee's recomnenaation for an increas> in the ninizaunm

size limit on yellow perch, GLFC noted tnat the increzss was

for commercial fisheries oanly. It suggested that as recro-
ational catcn aata, incomolete at the time the recom 2nua-
tion was devaloned, oecanc availaole, the azencies shouald
consider this cata and the impact of the recreational fish-
ery in any implenentation c¢f the recommnendation.

In 1974 GLFC issued a docuiment, A [lanajement Policy
for Great Lakes Fisheries, wnich listed the wrincinal jen-
eral management needs in sumwsary form, without designating
oriorities. However, GLFC efforts to nromote coordinated
managenment have largely addressed individual soecific prob-
lems. GLFC officials believe that coordinated actions need
to be develooed to address the overall oroblems of each
o lake and the lakes in comdination,

Fishery law enforcement

Enforcement of Federal fishery laws i3 periorned by
FwS and the Coast Guard.

The 8lack Bass Act (16 U.3.C. 351-856) authorized FwS
to arrest persons who transport, in interstate or foreign
comnerce, blacx bpass "and other Eish" caught or »nrocesseq
contrary to the law of that State or country.
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In the Great Lakes area, FWS enforcement activities
have been concerned primarily with illegal catch of lake
trout in Lake Michigan. Most efforts have been expended
in inspecting shipments of fish to the Detroit, Chicago,
and Wew York markets. Enforcement costs for fiscal year
1975 were $3,500 and are expected to increase to $15,000
te 320,000 in fiscal year 1977.

FWS works closely with the States, and usually refers
illegal catches to State agents for prosecution, because
State laws provide greater penalties than the Black Bass
Act.

The Coast Guard, as a part of its random patrols of
the lakes, enforces Federal laws prohibiting commercial
fishing by foreign vessels in U.S. territorial waters.

A Coast Guard officer told us that four or five vessels
wece seized in the Great Lakes waters during 1976 at rela-
tivelv minor cost to the Coast Guard. Although 1t does

not enforce 3tate fishery laws, the Coast Guard cccasionally

nrovides transportation to State officials enforcino State
laws.

ASSISTANCE TO IKNDIAN FISHERIEGS

The Federal Government has »rovided technical, econo-
mic, and legal assistance to Indian fishermen on the Great
Lakes.

FWS, as agent of tne 3ecretary of the Interior, pro-
vides technical assistance to Great Lakes Indian tribes
for off-reservation fisheries. In fiscal year 1275, it
scent about 525,000 in furnishing advice to three Indian
banas (sart of an Indian tripoe) that fish Lakz Sunerior
waters. ‘Tne aavice addressed such matters as traiaing,
geveloping data on fish aoundance, and develoving catch
cGuotas.

Inaian bands fishing Lake Superior have received
cconoric cssistance fron the Econonic Develonaent Aduin-
istration and tne Uwper Great Lakes Renional Zommission
under their economic develooment drojrams, ana frct the
Bureayu of Indian Affairs.

--In [isczl vear 1335 EDA provided $393,000 to tae
Sav Mills, Micaiaan, Indian hand to construct a
fish nrocessing ~lant and, in fiscal vear 1375%,
311,256 to tae 5ad River, wisconsin, Indian band
foc¢ a2 feazisiltity study of o fish hatcherv.
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~-In fiscal vear 1975, USLRC made & 325,000 grant to
the Rea Cliff, wisconsirn, Indian bhanu to finarce a
feasi»ility stuadv o€ a fish nrocessing nlant.

--In fiscal year 1477 <IN 3~7ent an estimated 22,500
of its general :ssistance funds to aia Indian {is3
ing.

h-

Under Federal treaties snd statutes the Denartment of
Justice revorescnts Indiens in litigation involving fisaing
tights, with tre assistencs of Denartment of the Interior
attorneys. Information was not availaonle on the cost of
these efforts.

FEDERAL wfFCRTS TC DEVLLCP AND ENHANCE
I'dlk COMMEKCIAL FIGHING IWDUSIKRY

Federal efforts have been principally concerned with
res toring fish stocks and assisting the commercial fishing
inaustry through resecarch and cconomic aid.

Prior to 1970, resoonzibilities for assisting the Great
Lakes commercial fishing industry were vested in the Burcau
of Commercial Fisheries, FW3, Department of the Interior.
Under Presidential Reorganization Plan Ho. 4 of 1970, the
responsibilities were transferred--with the excention of
fishery biolooical research, which remained in FWS--to HMF3,
Department of Commerce. During the reorganization, many of
the Bureau of Commercial Fisheries activities that had been
performed on the Great Lakes lost their identity in the com-
ponents of NMF3 through transfer or reprogramning to other
NMF3 remvions. A4lso in this operiod, soane uncertainties
existed about NMFS obligations in the Great Lakes.

In December 1973, NMFS cstablished a Great Lakes
Liaison Office in Ann Arbor, Michigan, responsinle to the
NMFS Northeast Fegion headguartered in Gloucester, ilas-
sachusetts. The Ann Arbor Liaison Office is staffed by
tnree people; fiscal year 1975 cost was about $102,00C.
Tne Liaison Cffice prepares various statistical revorts
and identifies needs of Great Lakes commercial fishermen.
It seeks to satisfy the needs falling within NMF3' juris-
diction by arrancing for assistance from other [MFS facil-
ities ana by assisting in the develoovoment of programs
and vrojects of various universities, comnissions, and
porivate enterorise.
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rhe Liaison Officer advised us that, since the efforts
of NMFS facilities in other localities nave limited appli-
capility to the Great Lakes, NHF3 has addressed the needs of
Great Lakes commercial fishing primarily through the Sea
Grant program and UGLRC. de also advised us that NMFS
grants and financial assistance programs in tne Great Lakes
are auministered by NMF3' Northeast Regiocnal Office.

Financial assistance

In fiscal year 1975, "MF5 awarded grants totaling
about $218,000 to six Creat Lakes States orimarily for
stock assessments under the Commercial Fisherias Research
and Develooment Act. Under the Anadromous Fish Conservation
Act, NMFS awarded grants of about 525,000 to Wisconsin to be
used in a stock assessment program and to identify causcs of
off-flavor in Great Lakes fish.

The four NMF3 financial prograns to assist commercial
fisnermen are:

~--The Fisheries Loan Fund mavres loans available to fi-
nance vessa213 and gear.

--The Fishermen's Guaranty Funa Program nrovides reiwn-
pursenent for certain losses due to vessel seizure
by a foreign country.

-=-The {Capital Construction Fund allows fisnermen to
accumulate tax deferred funas tor construction,
reconstruction, and/or acquisition of vessels.

--The Fishing Vessel Ovligation Guarantee Program
authorizes -jJuarantec of obligations which aid in
financing uo to 75 percent of the cost of constrac-
tion, reconstruction, o2r reconditioning of vessels.

-

A nationwide moratorium on use of the rFisheries Loan [Cuna
itas been in effect since 1373, and NMr3 officials told us
no aonlications from Great Lakes commercial fishermen have
been recelved unger the Fisbermen's Guaranty Fund Program
oecause, to their knowledge, Canaaga has not seized a .5,
veszel. ‘'However, the fishermen have narticinated in two
funds adninistered oy Jd4F3--the Caoital Construction Fund
and the rFishing Vessel Oblination JSuarantee Program,

From fiscal vear 1971 throuah MNay 5, 1977, covrmercial
fisherinen exescuted 19 Canital lonstruction Fund agreenents



with NMF3 involving an estianated 31.4 million. Und2r these
agreements, three vessels have been constructed, two are
under construction, and four have been reconstructed. - An
additional six new vessels are olanned, four more ar2 to be
reconstructed, and seven used * :ssels are to De purchased,
HMFS told us that only one Gr—at Lakes commercial fisherran
has anplied for a loan--a $150,000 guaranty ~ade in Anvil
1975-~under the Fishing Vessel Obligation Guzrantce Program.

The Office of Sea Grant has provided grants to univer-
sities for advisory services to Great Lakes conmercial fish-
ermen. Information was not available to show the azounts
granted over the years [or these activities. In Eiscal year
1975, the Tffice provided adout 53117,000 to wisconsin, '
Michigan, ‘lew York, and Cornell Universities for advisory
services for Great Lakes cqmnercial fishermen. 1In the same
year, the Office provided an estimatea $465,000 to wisconsin
and Cornell Universities for aavisory services for Treat
Lakes recreational fisheries. :

The Economic vevelopment Administration provides. fi-
nancial aid to States and local areas to encourag2 long-
range industrial and commercial growth. 1t carries out
tour major programs that could have applicability to the
fishing industry if assistance is unavailable from cther
sources. The proyrams' basic nurposes are to:

—--Assist private industry to expand or locate new
facilities in areas gens:ally burdened with nhigh
unemployment or low family ‘income.

~~Provide special econoric development and adjustment
assistance to helo State and local arees mect needs
arising from actual ot threatened severe unemdloy-
ment resulting from changes in economic conditions.

--Hlelp provide public works and development activities
needed to attract new industry and encourage busi-
ress expansion.

—-Provide information and exvertise in esvaluating or
shaping specific projects and programs for economic
developnment.

While EDA has provided funds for assistance to Indizan fish-
ermen (sce p. 34) and State “rovagation of recreational
“ish (see p. 28) in the Great Lakes, it has not prowvided
funds to assist commercial fishing activities. EDA,
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nQowever, did not know if commercial fishing interests had
applied for such assistance.

The Small Business Administration can make loans to
eligible recipients in the fishing industry. Both regular
business and aisaster recovery loans are available. We
contacted 10 SBA offices in eight Great Lakes States and
were advised that one loan for $10,000 had been approved for
a commercial fisherman in 1972. Most offices indicated
they had not received applications from commercial fisher-
men, fish processors, or marketers.

Fishing industry firms are also eligible for firancial
assistance provided by the Farmers Home Administration, De-
partment of Agriculture, which provides loans to entreore-
neurs interested in developing businesses and industries in
rural America. However, an FmHA official told us that no
aoplications had been received from Great Lakes commercial
fishing interests. He saild that one casual inguiry had been
made but an aoolication was not received.

We discussed Federai financial zssistance with 15 cur-
rent and 2 former Great Lakes commercial fishermen. Only
six Xnew that Federal financial assistance was availabie.
Most of thnem regarded local lending institutions or large
commercial fishing operations as potential sources of finan-
cial assistance but believea that local lending institutions
would generally be reluctant to make loans to Great Lakes
commercial fisnermen. Fishermen cited the fishing indus-
try's instability as the reason for lender reluctance. Most
fisaermen interviewed said tney had never applied for finan-
cial assistance.

The NNFS Great Lakes Liaison Officer stated that finan-
cial assistance wmay not ne a critical need for all fisner-
men. However, he believed that some fishermen and proces-—
sors may nced financial assistance to purchase imoroved
aandling and processing equipment, such as devoning ma-
chines and gquick chllling units. He indicatea that finan-
cial assistance for such equioment could benefit rnrocessors
and small harvesters who would agree to diversify their
operations by handling underutilized species.

Development £ underutilized snecies

Tne deoressed stocks of traditional comnmercial speci-ss
and State restrictions favoring recr=ationsl tisher—en serve
3s restreints on the growth of the Sreat Lakes commercial

.
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tishery. The potential [or cnhancing the industry aoncars
to be in developing a more diversified fisnery--increased
harvest ot pnresently underutilized species, such as carp,
sucker, sheepshead, and smelt. Thae commercial fisheraen
interviewed expressed iaterest in expandling thelir harvest
of underutilized soveci=s if a better anarket could de ob-
tained for them. State and Feder:l officials velieve under-
utilized species offer opotential tor increased coamercial
harvest. Further, this would make use of a resource that
would otherwise be wasted. Tne success of the fishery,
however, will require developing (1) information on abun-
dance (stock assessment), (2) selective fisning techataues,
and (3) marketable products.

The NMFS Great Lakes Liaison Officer believed tnat
three soecies--sucker, sheenshead, and smelt--offer the
Jreatest potential for promoting early and broad benefits
to tae commercial fishery. Two of the species, sucker and
smelt, are abundant in all the lak=23, and sheenshead i3
exceedingly abundant in Lake Erie. dis estimate of their
ootential harvest, bas:d on information received from nro-
¢ucers, State officials, and university investigators, is
shown delow:

_ Pounds
1975 Pctentilal
narvest harvesg

(millions)

Sucker 0.6 3 to 1lu
Sheepsihead - 0.9 3 to 38
2.6 6 to 10

Smelt

Thne NMF3 Liaison Cfficer indicated tnat (1) some gear
research, including development of new harvesting methods
for smelt, will have to be &one to determine the best waeth-
ods for catching these snecies; (2) new products, to gain
consumer acceptance, and good storage techniques will nave
to be developed for sheevshead; and (3) use of aigh-volume
processing equipment and/or freezing facilities will have
to be increased for smelt.

In October 1376 the MMFS Liaison (fficer proooscd a
nrogram for Great Lakes fishery develovment aimed at solvinyg
the problems of product develooment, wrocessing, and market-
ing of sucker, sheepshead, and smelt. The vroposal was sub-
mitted for consideration and possible inclusion in the

39



Ay v ema e . .
v

fiscal year 1979 budget. The program would rely o, research
performed by NMFS facilities and research supported oy the
Office of Sea Grant. Wwhere ongoing research is not suffi-
cient, HMFS funds would be used to contract for additional
effort.

Federal cfforts en underutili.ed sovecies have largely
been carried out through UGLRC and the Office of Sea. Grant,
focusing on product and market and selective fishing gear
develooment. '

To assist commercial fishing in Michigan, Minnesota,
and Wisconsin, at the reguest of the States' qgovernors and
the advice of Federal, State, and commercial interests,
UGLRC concentrated on ceveloping a fishery for suckers in
19y74. 1In fiscal years 1375 and 1376, UGLRC vrovided grants
of avbout $3454,000 to universitlies for tarce projects to
develon and market new f£o0d products using suckers. UGLRC
was assisted by an advisory committee that incluaed the
HMPS Liaison Officer and State officials.

Accordina to USLRC ard NMFS officials, the proujects met
their objectives--yielding acceptadle new products, develowv-
ing quality contrecl, anu adevalo2ing a market for tne orod-
acts.  The NWFS3 Lialson Officer believes the orojects,
coupled with consumer equcation, will provide a basis for
future use of suckers by private enterorice.

The NHMFS Liaison Officer tola us that these efforts
nave been complemented by other Federal 2fforts dealing with
anderutilized snecies. For example: {1) under the Sea
Grant Program, some university stock assessment nrojects
have addressed such soecies, and wniversity marine advisory
service oersonnel have assisted in test narketing new Dro-
ducts, {(2) stock assesstents of sore underutiiized specices
have been verformed by FWS, and (3) in fiscal year 1975,
Ohio received a $70,000 NMFS grant for a nrojeca to devalon
aqreater comnercial use of sheenshead.

In fiscal year 1976, as a furrther means of nelning
develon areater use of underutilized soecies, YGLRC ovrovided
a 330,000 srant and tne Office of Sea Grant oprovided 527,200
to a YJniversity of ¥Michigan project aired at evaluiating the
feasionility of nurse s2ine nets--3 form of selective nar-
vesting jear--inr Great Lakes fisneries. Commercial fisner-
aen contriodted anout 350,900 of time ana effort tn tar
Jroject, and HMFS3 and the 3State of Michisan nrovided techni-
cal assistance.
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Je Sreot Lakes fisneriec nncve ween advoarsels afic ot
oy @ variety of ervironnental {actors, 1nzluating water osl-
lation ana aestruction of Inawnina ar=as. e SJo5.-lasain
Sreat Lakes water Quality Adra2rant of 1472 w23 an 1-oor-
tant 3ten ia the effcit to oll=riste ervironseatal orooloe
The ggreonent <3teolisien vaczxr tualitvy ogjecrnives,
witted each coantry to dzsclzoinl ana immlamentlan A )
to ECﬂlDVT thew, and ac3long t\o J.S.-Tanaaz Tatarnar ooy
Jeint Comzisszian resomnzilility {or asses: .

sa:stlnx in thez cooraination of joaint activitios connor-
2lated v the 2greeront,

In 1377, tne fiftn voor of tihe Aasxrooroat's existancs o,
I17 auvlized the two Covarnneat T %nat muSl ag 0020 ac o100
ani that 307 near-sior: Wwater:s tad shoun noticeasls -
srovement in auality. A3 evidence ol oroaress, [IS ~ciee

-—-m>2ior Drogramt Inlerwae/ for runiinel tewza
tre2tnent ana phovsshoras co2noval factilitie

--nrogress 1n iagstrial 2ollution cuntrol;

--enactaent of legislation ftor controllinag
contaminants; 3ana

~=-much imgrovead sarvelllance aceivitios.,

However, [JC reoorteda tuzt the "133n hooes of 172
for guick results” in restoring water cuality had not oeon
realized and nuch reaasined to o2 acne.,  [JC oolntad oot £t
certaln nroblems~-3ucn as reduving nollution from atros-
oheric fall-out and various land-use activitics--2r2 1ong
terim 1n nature,

ur reoort "Cleaninag Un The Sreat Lakes: Jnited Ztat:s

And Canadga Are Wa«xﬂq Progress In Controlling Pollution From

Cities And Towns," (K[H-75-333, March 21, 13973) descr: ool
how the two countries were orojressing in contralling ool-
lation in the Great Lakes arca,
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Contaminants

In I1JC's ‘ew, contaminants ana other toxic sub-
stances--factors that have had a particularly adverse effect
on the fisheries (see . 41)}--may be tbc most serious problem
facing the effort to ensure future beneficial uses of the
5Great Lakes. .

Attention was drawn to pversistent contaminants found
in Great Lakes fish in the 1960s. The most common types
identified have been DDT, dieldrin, mercury, and PCBs. 1In
1976 an additional contaminant--mirex--was identified in
Lake Ontario fish. Actions taken include (1) curtailing
industrial discharges of mercury, (2) banning the use of
DT and dieldrin, amd (3) enacting legislation prohibiting
use of PCBs excepnt unaer controlled conditions by some
S5tates. .

Despite such actions--and resultant reductions of cer-
tain contaminants in some areas--available data indicates
that the contamination problem is a stubborn one and that
control will be difficult to achieve.

Certaln contaminants are persistent and tneir sources
can be wide-renging. For example, PCBs enter the water from
such diverse sources as runoffs from landfills and =Zocllu-
tants from the atmospnere. Little can be done to remove
them. fioreover, the contaminant level in fisn is much
higher than the level in the waters thev inhabit. This
phenomenon occurs because fish concentrate and, in effect,
magnify _he contaminants they absorb. JSome fish contain
contaminants in excess of FDA quidelines, even though the
level of many contarirants in the waters they 1lnhabit 1s
low--30 low that it is undetectable by standard analytical
procedures.

New legislation for controlling toxic contaminants was
recently enacted by the United States and Canada. In
Canada, the tEnvironmental Contaminants Act, vassed 1n late
1975, provided for estaonlishing an Environmental Contami-
nants Soard of Keview to inquire about and regulate any sub-
stance suspected to be dangerous to human health or the en-
vironaent. One of tane first sunstances to be requlated is
PCBs. In. the United Jtates, the Toxic Substances Control
Act, slgnea into law on October 11, 1976, authorizes LPA to
ovtain r© oduction and test aata fron industry on selectead
cihemical substances and mixtures, and to requlste them when
needed. The act pronioits all production of P33 and their
distribution in commerce after July 1379,
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In Feoruary 1977 IJC urged the ¢wo Governments to
implement the legisletion as aaickliy and comdrehensively
as possible. However, according to 1JC, it is not known
whether the legislation is atequate to protect the en-
vironment from all known and future adverse cffects of
ccntaminancs.

13C nas recommended that the Governments give the
nighest priority to jointly undertaxing a special progran
to assess the problem of nersistent contaminants in the
GCreat Lakes with a view to developing and imdleaenting
programs for their control. 1In particular, IJC calied for
rescarch and development of early warning mechanisms to
identify new chemical substances that oresent risks if
discharged into Great Lakes waters.

As o step in this direction, in March 1977 an I1.JC
work group oroposed that a fish contaminant survey program
he undertaken by several Great Lakes Jurisdictions. Because
the oresence of contaminants 1is more readily detectable Ly
analysis of fish and other acuatic life than by analysis of
the waters themselves, the vrooosed oroaram provides for a
coordinated survey of contaminant levels in selected snecies
of fish to identify areas where contam:nation is excessive.
Identification of such areas, in turn, would assist in
identifying sources, and thereby aid in rwmedial ecfforts.
According to an I1JC official, near-shore surveillance may
be implemented auring 1977.

Fishery agencies' involvement
in environmental matters

Although IJC and EPA have the primary responsioilities
for Lreat Lakes environmental matters, the Great Lakes
Fishery Commission aid FWS are also involved.

GLFC has taken several steps to make fishery concerns
about the environment better known to IJC. 1In January 1376
GLFC furnished IJC with 3 summary of findings and opinions
on environmental issues develoved by its lake committees
and the Scientific Advisory Comnittee. A GLFC official aa-
vised us that the two commissions have arranged to mee®
jointly to discuss fishery environmental proolems, at
either's reguest. Additionally, IJC has sent a representa-
tive to GLFC meetings, and GLFC personnel are included on
certain IJC boards.
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FWS conducts various ecological assessment activities
aimed at protecting fish habitats in the Great Lakes. Dur-~
ing fiscal vyear 1%75, it spent about $416,000 for this pro-
gram. The efforts vrimarily involved reviewing proposed
Federal or federally assisted water-related projects, in-
cluding the Corps of Engineers dredging actions, to assess
their potential effect on fish habitat. FWS involvement is
required by the Fish and Wildlife Coordination Act and the
National Environmental Policy Act of 1969. An FWS official
told us that favorable consideration has been given to its
views and recommendations.

In addition, the FWS Great Lakes Fishery Laboratory
conducts research on the effects of contaminants on fish
and the response of fish to environmental stress. Among
other things, its efforts address the effects of water-
use practices on fish and their habitat. 1In fiscal year
1975, about 5524,000 of the laboratory's expenditures
pertained to FWS environmental research.

Other agencies' involvement

FDA plays an 1mportant role in environmental factors
atfecting tne Great Lakes fisneries. For the purpose of
protecting public health, it conducts research and issues
requlations governing the permissinle levels of pesticides
and industrial contaminants in fish. FDA samples inter-
state shipments of fish and can seize the shioments if con-
tamination excereds tolerable levels,

LPA has the primary Federal responsibility in environ-
mental imorovement efforts. 1Its mandate is to mount an
integrated, coordinated attack on environmental ovollution
in cooperation with State and local governments. Besides
setting standards fqr control of pollutants, it conducts
or supports water quality research, including studies re-
lating pmollution to fish and tne aquatic environment. In
fiscal 1975 EPA expenditures for Great Lakes water-related
research, development, and management amounted to about
$33.2 million. In addition, under its Construction Grants
Program, CPA allotted an estimated $712.5 million in fis-
cal year 1375 to States for construction of municipal ~aste-
water treatment facilities in the Great Lakes Dasin.

In 1970 the Corvs of Enginecers established a Great
Lakes Confined Disposal Program, waich calls for placing
benind retaining dikes any material dredged from the Great
Lakes area thnat EPA determines to pe nolluted. Tne program
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to date nas ex»neriencea supnstantial delays anld cost ia-
creases. These matters are aiscusseda in our report. "dSreodg-
ing America's Wwaterways And larbors--¥ore Infoarmation leaded
On Environasental Ana Zconomic Issues," (CLD-77-44, 3Jun2 243,

12377,

The Energy Kescearcn and Development Aamilalstretion, 2as
part of its research into the environmental imnect of vower-
plants on the Great Lakes, has addressed tae cflects of cor-
tain elernents on freshwater food cn2ins and has sudported
FWS research about the elfects of waste heat dischaardges froa
osowerplants on fish.

The Department of Commerce's Grea: Laka2s Lnvironmeant-l
Research Laboratory has addressed ~atters cf i17oortaence “o
fisheries, orincipally throuah rescarch into factors af.ect-
ing the aguatic food chain. :

The Office of Sea Grant has orovided funas to assist
university research orojects addressing Great Lakes water
environment and pollution., In fiscal year 1275 funas made
available to university Sea Grant nrograms for this »nurpos?
was about 3432,000.

The Office of Coastal Zone Management, Teonartaent ot
Coamerce, is assisting all Great Lakes 3tates in aevalooing
management programs to protect and enhance their coastal
resources., In fiscal year 1975 federal expenacitures avpli-
cable to the Great Lakes States was about 31.7 million.

45

[ -



-

CHAPTER 5

FEASIBILITY OF A GREAT LAKES AQUACULTURE PROGRAM

The Congresz h~- shown considera! le interest in
developing aguacultur. in the United ._ates to supplement
the harvest of naturally produced aguatic species. During
our review, aquaculture development legislation had been
introduced in the Congress.

AQUACULTURE NOT APPLICABLE TO THE GREAT LAKES

The Great Lakes fishery-oriented organizations do not
consider aquaculture as a viabple alternative to traditional
narvesting operations, and believe that aquaculture techni-
gues are not feasible for the Great Lakes waters.

Aguaculture is the propagation and rearing of aquatic
species in controlled or selected environments. To be suc-
cessful and compete with naturally produced products, agua-
culture must be easily accomplished or must grow a very
high-market value product. 1t reguires a strong market to
provide adeguate returns which encourage the development oOf
production systems. Generally, aguaculture requires that
an enclosed area--a vond, fish tank, or pen or cage within
a larger water area~-be used to control fish movement and
facilitate feeding to increase growth rate and harvest.

Aquaculture experts from Government and universities
and fishery managers from the Great Lakes States believe
use of pens or cages in the Great Lakes open waters is not
feasible because the rough waters would destroy the en-
closures. There are some protected areas where the rough
water would nct be as great a problem (e.g., Saginaw Bay
in the ilichigan waters of Lake Huron). Protected areas
tend to be 1In nhigh demand for industrial navigation and
recreational boating and fishing. State officials said
that because these high priority uses already exist, they -
velieve it is not feasible to set aside areas for aqua-
culture purooses,

Further, Federal and State officials believe that
aguaculture on the Great Lakes 1s not practical bmcause
of other problems such as

--contaminated water,

--a short fish growina season, and

--water temperature variances.
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The commercial fishermen we ceontacted haa not seriously
consiuerea aguaculture 3s an alternative to open water fish-
ing. They also generally agjreed that aquaculture involvina
pens and cages was not pbractical in the Ureat Lakes.

AQUACULTURE IN INDOOR FACILITILS,
INLAND LAKES, AUD POLDS

The Unjversity of wisconsin, under a Sea Grant Colleqe
Program, has successfully grown twe Creat Lakes snecies
(verch and welleye) under controlled conditicns in en indoor
facility. This project is marginally nrofitanle. Both
State and rederal fishery officials believe that tnis tyne
of inland agquaculture may hold some oronise, and that if
aguaculture is successful in the Midwest it will be of tnis
type.

A richigan State official indicated that aguaculture
on inland lakes would have to be done in private ronds or
lekes and would probably not be a viable enterprise because
growing seasors are too short. A National Marine Fisheries
Service official told us that outdoor aguaculture in the
Great Lakes region is less feasiole than in other areas of
the country because cof extreme water temperature variances.

tven if indoor or inland aguacultur: is successful, the
Great Lakes commercial fishermen may not benefit. In fact,
it may compete with commercially harvested Jreat Lakes fish
in the marketplace.

47

~
N



CHAPTER 6

CANADA'S GREAT LAKES COMMERCIAL FISHERY

Althougn only 36 percent of the Great Lakes waters is
in Canada, the 1475 value of the Canadian commercial fish-
ery harvest exceeded that of the U.S. commercial fishing
industry. '

Canadian Great Lakes fish stocks have suffered the
same depletion and instanilities as tne U.S. Great Lakes
tiesn stocks except for isolated areas like Georyian Bay
in Lake Huron. (See apo. 1V.} However, the Canadian
commercial fishing industry was less affected by competi-
tion from recreational fishing and restrictions on gear
than its U.€. countervart. Canada's Great Lakes recrea-
ticnal fishery is much smaller than that of the United
States, wrrincinally because fewer deople live near the
Canagian zide of the lakes and the Canadian recreationel
fishermen vrefer fishing in Canadian inland waters. Be-
cause recreational -fishiain 1s small, it has nad lim.ted
effect on Canada's commercial fishing industry.

1IS5TORICAL DCVELOPMENT

Popnulation growth along the Canadian shore of the lakas
nas da2en slower than on the U.S. side, and Canada's commer-
cial fishery did not develon as cuickly as that of the
United States. In the carly 20th century when the U.,3.
fishery was flourishing, Canada's Great Lakes [ish market
was limited to consumers living ncar the ports where fish
were landed. As methods of nrocessinag, storing, and trans-—
porting fish werc improved, Canadian fishermen were adle to
increase their harvest an:d market their fish in the United
States. As a result, Canada's Great Lakes commercial fisn
harvest increased from agout 19 million nounds in 1903 to
anpout 49 million pounds in 1975.  Over 75 percent of the
Canadiazn harvest is exported to the Unitea 3tates, wrinci-
wally to tane Detroit, Cnicayo, ana ilew York markets.

Fic1 stocks aeclined on both sides of tae lakes, out
the nampoer of Canedlan coamercial fisnermen decreased at
a lower rate than tne Y.3. commercial fisheramen. trom
1940 to 1975, the number of Canadian commercial fisnersen
Secreased by about 47 per%ent compared with a decreasc of
about 77 nercent for D.3. commercial fisnermen.
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Tne valde of the Canaadlan commercial narvest began to
approximate that of the United States ia 1969 and, as shown
below, exceedea tne U.S. harvest in 1972, 1973, and 1275.

Canadian G.S.

Value Value
Year Pounds (note 3) Pounds (note_a)

(millions)

1966 47.8 $4.4 87.17 $5.7
1967 44.8 4.6 32.0 6.0
1963 47.2 4.5 67.3 5.8
1369 55.6 5.8 67.0 6.0
1978 40.2 5.4 70.4 6.3
1571 38.1 6.0 ©2.3 6.5
1972 35.3 7.2 58.4 7.1
1973 47.9 9.2 66.7 3.6
1974 7.9 3.3 77.9 16.5
1375 490.4 9.6 50.7 9.1

a/Not adjusted for differences in U.S. and Canadian dollars.

J.s.

svecies;
of low-value alewives,.

however,

As shown on the following prage, the 1975 Canadian and
commercial catch consisted of several of the sane
over 50 pnercent of the U.S. catch consisted
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Canadian ‘U.8.
Value Value
Species Pounds (note a) Pounds (note a)

\thousands)

Smelt 17,333 $1,202 2,573 $ 139
Yellow perch 9,419 4,387 3,036 1,611
white bass 2,580 709 1,699 491
L.ake herring 2,232 435 513 146
Chubs 1,249 771 2,444 1,629
Whitefish 1,203 811 4,517 3,301
Alewives 2 (b) 35,216 408
S3ther 6,411 1,294 10,659 1,325

Total 40,429 $25292 60,657 $9.050

a/Not adjusted for differences in U.S. and Canadian dollers.

b/Value included in other cateqory because source data did
not include a dollar value breakdown for all species,

Lake Michigen is exclusively in U.S. waters. Of the
remaining four lakes, the United Statec controls 53 percent
and Canadas 47 percent. 1In 1975, Canada harvested 73 nercent
of the wolume and 68 percent of the value of tne fish har-
vested commercially by 'both countries in the four commonlv
shared lakes. Following is a commarison of the 1975
Canadian and U.S. catches by lakes:
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- Canzuiean U.S.

Value Value
Lake Pounus (note a) . Pounds (note a)

Erie » 30,549 56,009 8,434 51,964
Superior | 3,769 1,012 4,735 1,792
Huron 3,334 1,806 1,858 636
Ortario 2,777 782 233 9y
' . 40,429 $9,669 15,310 4,455
Mlchigan ) - - 45,347 4,565
Total 40,429 $Y,60Y 60,657 $v,050

a/Rot adjusted for differernces in U.S. ana Canadian dollars.

In 1975 the Canaaian commercial fishery emoloyed 1,562
fishermen operating 794 vessels and boats. During tnis sane
year there were 1,180 U.5. comnercial fishermen operating
768 vessels and boats. Abcut 50 percent of tne Canadian
vessels and boats were over 20 feet in length with about 25
percent of tnem over 40 feet--comparable size data was not
compiled for U.S. commercial vessels and boets.

We believe the relative success of Carada's commercial
fishing industry compared with that of tne U.sS. industry
can be attributed, in part, to the fewer and less restrictive
requlations imvosed by Canadian authorities.

FISHERY MANAGEMENT

Management of the Canadian Great Lakes fisnery is the
responsibility of the Province of Ontario wnich regulates
both commercial and recreational fishermen.

Ontario performs stock assessment on its portion ot
four Great Lakes, and uses this information, along with
catch statistics, to managz the fishery. Limited entry and
guota management are ured to control commercial harvest.
Ontario tries to minimize gear restrictions which would
adversely affect the eff.cigncy of commercial harvesting. -
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Ontario's policy is to manage the Great Lakes fishery
to obtain maximum public benefit. Because its Great Lakes
recreational fishery is small, compared to its U.S. counter-
part, Ontario has been able to allocate more of its fishery
resource tc the commercial sector. When a real conflict
exists between commercial and recreational interests,
Ontario nas favored the recreational interest.

Ontario has been raluctant to restrict efficient com-
mercial harvesting technigues, and has not always strictly
enforced its regulations avplicable to its commeicial
fishermen. For example, in the past, Ontario's size limit
for perch in Lake Erie was not enforced, and spvecial per-
mission was given to catch small perch. As a resuit, about
70 to 90 percent of Ontario's perch catch in western Lake
Erie was under both the Ontario and U.S. 8-inch size
limit. Ontario also permits certain harvest technigues
which are generally not allowed on the U.S. side. A
Canadian trawl fisnherv is permitted in Lake Erie for smelt,
and gill nets sre stii:l widely used. These two harvest
tecaniques are largely restricted on the U.S. rortion of
the lakes.

Ontario has also a@llowed limited commercial harvest of
certain nigh-value soecies, such as the walleye in western
Lake Erie. U.S. coommercial fishermen are prohihbited from
harvesting this soecies in the U.S. western par:t of Lake
Lrie.

Ontario's fishery management policy difiers from the
U.S. policy on stock rehabilitation. 9ntario does have some
stocking programs but believes that stocking the lakes will
not be worthwhile (cast beneficial) in the long run unless
natural reproduction is achieved. As a result, Ontario is
pursiing vrograms to enhance natural reuroduction, and
stocking the lakes only in areas where recreational fishing
dgemand 1s aigh.

ASSISTANCE TO THE INDUSTRY

Ontario and Canadian Federal fishery crticials pvointed
out tiat comuwercial fishermen, processors, retailers, and
ancillary enterprises are distributed throughout Ontario and
are laportant to the economy of many communities. In addi-
tion, the tishing inuustry is export-oriented, contriouting
favoranly to Canada's pbalance of payrments.

I'ne Ontario and Canadian Federal ~nvernments orovide
assistance tc commercial fisnearmen thro.gh the followina
programs,
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--The Vessel Assistance Proaram suncidizes tne
struction and/or modernization of fizaing ve
Turinag 1975-77 1/, 14 Great Lakes vessels we
assistance of $387,000. 7Tnis proaram has, in part,
oeen resnonsiole for the moaernization of Canada's

. Great Lakes fisning fleet, oarticularly on Lake
5 :
; Erie.
gg' --The Fish Chilling Assistance Program sub3inizes
i, 50 percent ¢f cost of chilling eguipnent for pro-

cessing olants ana fishing vessels. Althougn no
arants were madge to the Great Lakes commercinal
fishing industry in 1576~77 1/, 590,000 nhas beon
oudgeted for 1377-78 1/. B

--The Fisheries Improvenment Loan Act crovides loans
to commercial fisnermen for vessel and eguaionnant
nurchases. In 1975-7% 1/, . nree loans t.taling
$6,342 were made to Ontario commercial fisheraen.

--The Fisheries Tonan Act, terminated in 1972, nro-
vided loans of $65,0008 to commercial fisherven
forced ocut of business when the fisherv was closed
in 1970 due to contamninAation. Thess loans were
forgiven in 1376.

~-The Pishing Vessel Insurance Plan provides coverage
for fishing vessels at below-market interest rates.
In 1976-77 l/, 110 Great Lakes vessels, with an
insured value of about $3 million, were covcred
under this plan. The olan is desiared to be
self-supporting and is not considered a supnsiuv.

--The Federal Provincial Industrial Development
Program funds research and develonaent work on
comnetrcial Zishery problems, <ucn as gear tecanol-
ogy, processing ipnovations, « 1 exploratory
i fishing. In 1376-77 1/, $110,000 was spent on
such research.

. --The Fisheries Prices Supoort 3oard is designed to
protect fishermen against snarp orice declines.
During 1972-73 1/, $755,405 was »naid out to sunoort
the vrice for perch. 3est, if not all, of this
amount was recovered 1n subsequent resale of fish.
Because the price of Great Lakes Eish nas remained
high, this vprogrra is rarely used.

1/Fiscal years ending tlarch 31.
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Canada also has fish quality, vessel safety, and harbor
development programs which indirectly aid its commercial
fishing induscry. .

FUTURE PROSPECTS FOR THF
CANADIAN COMMZIRCIAL FISHERY

Ontario fishery management officials expect that the
world food shortage will increase and that the vrice of fish
will increase. This will encourage the ~ummercial narvest
of underutilized species, sucih as sheepsiead and alewife.
Taey told us that the future of the Canadian commercial
fisnery may be adversely affected by

~-changes in water guality and ccntaminant levels
ana

--growth of the recreational fishery.

soth Canadian Feaeral and Provincial fishery officials
believe that efforts are needed to cocrect water gquality anc
contaninant problems, and they supoort the actions - f the
Great Lakes Fishery Commission and the International Jcint
Comuission in this area.

ontario fishery officials believe that any aavcrse
effect on the commercial fishery caused by increased recrea-
tional fishing can be minimized by continued use of sound
fisnerv management practices, eguitable allocations, and
develoonent of nore selective commercial fishing techniques.
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various conp 13542 cverzly liatt the votential tor
expandiag the U.5. Great Lakes coanrercial fishery.

At the turn of tne century, tne J.S%. JSreat Lakes com-
marcial fishing industry was flourishiang--narvests waro?
plentiful and almost every town 3lona tho laxes was a fish-
ing mnort. Over the vears, nowever, the nutoser oL conwvercisl
fishermen nas bDeen reduced sudstantially and the harvest,
which once included a substantial cercentaae of hijn-value
scecies, now consists larg2iy of medium~ anrnid low-value
species. T.e following factors are the nrinary causes [or
~he changing face of the CGreat Lakes conmercial fishing
inductrvy.

~-}ost species which were imocrtant to the fishinag
industry have be=2n uyenletea or are ncar depletion
csecause of overfishing or the invasion of Lhe sca
lamorey. As the awsundaence of nigh-value human
food species was reduced and tihie inaustry turned
more to the low-value cspecies--over haif of the
pounds caught in 1975 consisted ot aiawives.

--Jome traditional commercial species are under
heavy demranag oy recreational fishermen. With the
relative success of the sca lamprey control oro-
gram and tne stocking vrograms for lake trout
anc other saelmonias, a large recreational fishery
has develonea in the Great Lakes. Tne recreational
fisrerman fish for sone soecies hijaly valueca wy
commerciai tishermen--yellow perch, walleye, anua
lake trout.

-~-The 3tates generally favor the recreational
interests in their management of the ficher:ecs.
The Great Lakes States' fishery management
volicies are to vrotect, develon, and use the
fisn resource of the lakes for maximum »ublic
benefit. The States emphasizce racreational
interests because of the highly faverable
econorric value of tne recreational fishery.
They consider the future of commercial fishing
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to be one of enhancing or comnnlementing the
recreational fishery.

--The States, to protect the resource and assure
adequate stocks for recreational fishermen,
have limited the number of commercial fisher-
men throuah licensing, generally orohibited
commercial catch of cpecies desired by recrea-
tional fisheramen, and restricted tne use of
various tyves of comnercia: fishing gear and
teciniques traditionally used to harvest fish.

--Commercial fishing has been adversely affected
by contanination ol certain species in parts
of the lakes. Since the mig-1y60s, increased:-
attention nhas been focused on contaminants,
such as DOT, dieldrin, mercury, mirex, and
PCBs in Great Lakes fish. The Food ana Drug
Administration has i33ued regulations tnat
limit the amcunts of contamimants allowadl2 in
fish sold interstate. Althocugh not all Great
Lakes fizh exceed tne FDA tolerences, the
vublicity about contaminants has harmed the
image of the Great Lakes 33 a producer of
whiol2go-2 fish nroducts. Tne sroblem ¢f con-
taminants 1s comnlex and available adata indi-
cates that its control will ne difficult to
achieve. This area is teceiving continuaing
attentien by the Intarnational Joint Commis-
sion concerned with water guality, tne Great
Lakes Fisnhery Commission, and Federal and
State aovernment ordanizaticns.,

--ine ans:nce of reliablzs data on the volume of
fisn t° * can be harvested hampers efforts of
comnercial fishermen to obtain larger volumes
of desirable species. Federal and 5State
fishery officials and commzrccial fishing
intercscs recognize that stock assessments
qave ocz2n inadeduate. The comaercial tisning
interests noce that better stock assessments
dlll 1nfluence the States to allocate stocks
exceeuliny recreational needs to commercial
fisherran.

FECLRAL ROLE I35 LIMITED

-~
L

[ .
Ine eiant Great lLakes States nhave excluslive eauthority

nanage U.S. Great Lakes fishina. Consequently, tae
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rec¢eral role i3 1i
researcn, sStock a
--~ana financial a

mited to oroviding supoortive :nrv1cos
ssessment, sea lamvrey ccntrol, natcheri
ssistance.

Federal efforts have veen directea toward both recrec-
tional and commcrcial fishing. These efforts have contrio-
uted significantly to the conservaetion ana restoration of
fish stecks, alleviation of the sea lamorey oroblew, anag
the pursuit of new uscs for unagerutilized svecies.

Because stock assessments nave not been adeauate,
increacsed Federal assistancn to inprove stnck assessmentn
may oroviae the States witn data needed to aeternine
optimum sustainable ysield. 'This woula orovide the States
with a basis to determine whether more fizh and, in some
cases, more swecies could be allocated to comvercial
fisheries. The knowledqe gained from continued Federcl
rescarch on harvestina and using underutilized soecies
may encotrage comuercial {isnermen to excand their harvestco
with min.mal cffect ¢n the recreational fishery. Vigorocus
igentification anad control of the sources of contaminants
oy Federal ¢gencies, 1in cooruinetion with tne States,
will help to overcone the vroblems of contatinants in
Lakes fish.

rcat

Because the 3tates control the fizheries in their
respective waters, Federal etforts alone cannot assurce
the course or future of commercial {ishing in the Great
Lakes.

FUTURE NOT BRIGHT FOR
COMMERCIAL PISHING INDUSTRY

Tnere is little potential for increasing the numoer of
commercial fishermen or substantially increasing the cormser-
cial harvest. Commercial fishermen devend heavily on the
State's willingness to allocate fish resources to them and
are strongly affected by contamination of certain svecies.

State and rederal efforts to rebuild the Great Lakes
fish resource througqh stockings have yet to result in
significent natural reproductions and the States will not
allow significant commercial harvest of these high-valus
species. Improved stock assessment may be an answer, but
this does not quarantee commercial fishermen an increased
allocation of highly valued svecies.

As discussed in chaoter 5, acuaculture in the Great
Lakes does not seem a feasible alternative to traditional
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fishimg methods. The use of pens or cages in the open lake
waters is not feasible because the rough waters would
destroy the enclosures and would interfere with industrial
navigation and recreational boe+ing and fishing. Further,
aguaculture would face contamination problems, a short fish
growing season, and wide variances in water temperatures.

NMFS and FWS officials believe that the future of
ccrmercial fishermen may be in a combination of (1) an
increase in the harvest of nhigh-valued species--assuming
improeved stock assessment will convince States to allocate
guotas of yellow perch, walleye, and the lake trout--and
(2) trarvesting and marketing currently underutilized species,
such as suckers, sheepshead, and burbot. The expansion of
the &ndustry into underutilized species may take many years
and will require the adoption of new harvesting methods and
development of new products and markets.

The commercial fishermen are not enthusiastic about
harvesting underutilized species because of their low value.
Tiiey want to continue harvesting the species for which the
higher prices per nound are received rather than harvesting
large guantities of low-value, underutilized species. Fisher-
men who indicated they would consider harvesting under-
utilized svecies said they would do so if the market orices
were favorable,

both State and Federal officials told us that the number
of commercial fisnermen will provably not increase because
of the recreational fishery and fish contamination. The
Director, Nortneast Rkegional Office, MF3, believed that:

-~The total nuymber of fishermen will decline orx
stabilize with State implementation of limited

- entry prograans designed vrimarily to ohase out
casual fishing operations.

(V]
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--Changes in hagvesting methods will require 1
statfpower in tne production sector.

--Emnloyment in the processing and marketing sector
a2y increase with tne expectea developaent of
nrocessed products from underutilized species and
the rising trend toward custon retail markets.

In essence, the future of the 3Jreat Lakes conamercial
tishecy deperds con the extent to wnaich States want to develoo
zivd malntain a viable commercial fishery. Fedecal 2ssistance
1carad to meet the reaudirements of Ztate coamercial fishervy
proarans will nels to imdrove the [ishery.
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November 19, 1273

The Honorable Ulmer B, Staats
Com: troller Gencral

General Accounting 0f2ice

441 0" Street, Now2?
ashington, D.e.
bear Mr. Staats:

Fer <ome time, we and other Mesbers oo owr tuall
Committee and Csvecially ot our Subcomnmittoe o Fivhe
and Wildlife Conservation and the Envirvennent fave he
coincerned with the wlicht ol the Hos. fTishine sadust
and belteve we must sceriowsly consider whet we .
mipght be taken to revitulize the industry,

SUres

The A Rerort entitled "The UlsS. Pishin o fadust
Can be streagthened by Develosing Underutiirood 1ish
Resources™ (May 1975y roints out that . . .t
nent ol the vast underutilized INish
commerciallyv viahle Cisheries . . . .
benetits.,
consunmer. would be incrceased, our reliance o 1-
Fish would be decreased, experts would be
new fisheries would be provided as alternatives o 1
Cishermen involved in fisherices where eacoes< horvesti
Sapacity now exists. '

.
t

resouroes it
"

corted

e reased,

The CAO Recort entitled "Need to bstantish
and Criterta Tor Manucing Assistance Programg tor Uos
Fishing Vessel Orcerators”™(February 1973% recorended
direction of certain Vinancial assistance croorans
adiinisterved by the berartment of Commerce toward
modernizing sceewents of the Uos. fishine
1t to comrete offectively with forcien flects.

“
'y
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Page Two
November 19, 1975

Spurred by a sense of urgency to control the
increased foreign fishing in waters off the United
States, Congress is now likely to cnact some {orm of
extended fisheries jurisdiction by late 1975 or carly
1976, The advent ol extended jurisdicviion presents new
opportunitics for development of the domestic fishing
mdustry, It calls for a reassessument of the tGovernment's
role in assisting industry to take advuntaee of the
potential presented and assure eptimum utilization of our
resources in the national interest.

A= enunciated in Senate Concurrent Resolution 11
(1973), "o . . it is the policy of the Conurcess that our
Cishing industry be afforded all support ncecessarv to
have it <trengthened, and all steps be tuken to provide
adegquate protection for our coastal fishertes apainst
excessive loreign UVishing.”

tn responsce to recommendations of the Nationazl
Advisory Committee on Occeans and Mwmosphere in both [972
and 1973, NOAV' s National Marine Visheries Service is
finalizing o National Plan lTor Marine Fisheries which
consideors problems, issues, and possibilitics for action
and which scts broad woals tor all interested entitics
in destyning the future of the marine frosheries o the
United States.  That plan considers only in gencer b terms
the role of Government in expanding and devetopine the
utilization of available Visherv resourvces va provide a
strong competitive U,S. Fishing industry,

Other inveolved agencies arce also addressing alternatives
for managzement and allocation o lisheries resources in the
extended jurisdiction zonce.  For example, the Uongress
Office of Technulugy Asscesstent is presentiy encaced (at
the request o this Committee, the Senate Comnerce
Committee, and the Scenate National Ocean Policy Study) in
an ambitious cxamination of present and tuture irpacts of
technotogey in U.s. fisheries, with special consideration
of dmplications of an eoxtended tisheries jurisdiction,

1 = apparcent from all these sources that ample
oppurtunitices do exist tor strengthening the Mmevican
fishing industry, but they remuin to be translated into
specific requirements for tuture industrv and Covernment
action. Wwe arve, therefore, requesting that GAO undertade
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a study to delincate polivy issues, options, and costs
of revitalizing the U.S. commerciul fishing industiv,
llowever, the study should not include aquaculrure

as this will be the subject of scpurate consideration

by the Committec. he intend to usce your study in
formulating comprehensive legislution for develupment
and utilization of our {ish and shelllish resources

and in formulating a National Fisheries Policy. W want
the GAO study to scrve two broad functions:

1. Provide an objective anulvsisx of a nunber ot
arcas where present programs may be inadequate or non-
cost-effective, or where additional prowrams are ncecded.
For example, deticiencies in the toliowing arcuas migeht
constitute linmiting factors or "weak links” vontributing
to present ditficulties in the industry:

a.  adequacy of the b.otegical knewledoe
base and tisheries rescuarch efforis te
tuprove it

h. adeouacy of present Visheries regulations
and manavement -- both for assuring wisc
conservation and usce of the rescurce and tor
assuring an industry structure which permits
a faiv and cquitable rate of return on
investment of participating tfishermoens

¢c. wcducation and manpower -- the adecuncy of
the work force to provide the necessary shills
now and in the future which can surport a
modern, competitive tishing industry an the
United States;

Jd.  adequacy of available statistical, coonomiv,
and market analysis Jata and che iadustry
and Government capabilities for previding
needed information of thesce kinds in a timely
fashion;

c. adequacy and cost-effectiveness of financial
assistance prograns available to various
sepments of the fishing industry.

2. Clarity the roles of Govcernment and of the private
sector in the structure and functioning of the vurious
sectors of what we collectively reter to as the American
Vishing industry. We are interested hoth in the proesent
separation ot rezponsibilitics und roles as well as in
clear indications of where new or additional |oderal

6l
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involvement is nocessary or desirable if the revitalization
of the industry is to occur quickly and ctficiently.

To assist vou in designing vour study to serve tae
two broad lunctions just enumerated, we olffer these
Ffollowing questions as examples ol our mnformation needs
and concerns.  They are intended only to further convey
the sense of what we need to hnow, and not to constitute
a bist of ttemized contractual obliyations {rom GAO iIn
this study.

--  What national benefits accorue [rom o string
American Uishing industrv?  Yhat is the
industryv's contribution to the nattona!

= and recional economies?  To the national
food supplv?

--  hhiere Jo opyortunitics lie for effective
restoration and growth ol the American
Ti<nine industry?  What resources arc
availtuble geceraphically and witkhin what
industry sccotors?

- How will the arcas [supral for potential
arovth and Jdevelopment be aitected by
extended jarisdiction”  What areas werce oot
allected?

--  wWhat obstuactes inhibit industry growth uad
development”  What arce the prescnt
institutionai bharricers to industry growth
{c.u., reyuiations, labor, cte.)?
Fechnoloey tag?

-~ tan the U.s. huarvesting sector compete with
Foreien interests even with extended
jurisdiction?  What is the inpact of
foreisn subsidized tisheries on the
conpetitive position of the Vos. . industry?
What 1= the inpact of Governseat subsidics of
sclected Tosd commodities on the vompetitive
position of rish products in the marhet-
place?  What tyvpe of linanciasl assistance,
i anv, <heuld the Government previde to
strenvthen the competitive pesiticn of

Pish prodices?
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-~ What forms ol assistance to the industry
micht be justificd? What 1s the Government
role in processing and marheting of sculood?
Is the present industry structured to
elfectively do more on its own? for exanple,
should it do more marketing and processing and or
rescarch and development? 11 so, how
mignt this work be financed?

--  What can Government do to stimulate greater
teadership in the American I'ishing industry,
cither cooperatively or independently, that
will result in o stronger and more competitive
position in World fisheries? What Government
progr-ums can be cvonsidered to strengthen the
U.s. lishing industry? I possible, identifly
the costs and benelits of such tovernment
progrims.

Te tne extent possible, the assessments vou mhe and
the findings vou reach should be Yormulateo in yvour report
so that various Government and industry actiens necessary
to strengthen the U.5. fishing industry are considerced;
present Federal programs are evaluated for ceost-etfoectiveness;
necessary investment and operating costs ot sccuring tor
our t.shirg industry a competitive position in U.S. and
World markets are estimated, it possible (tegether with
recommended sources of funding); and appropiiate Pederal
roles in recommended progrums ol action are suggested.
Pleuse identify to the extent practicable whatever new or
modifited legistation vou find is needed to ucconplish
the purposce of strengthening our domestic and distant water
fisheries operations.

Finally, it is our desire and intent that vour rescarch
and analyvsces not be unnecessarily duplicative of colforts
piast or present of the Navional Marine Fisheries Service,
the Office of Technology Assessment or any others.  The
National Marine Fisheries Service has a preat deal of
intormution und personal expertise which is critical to the
successiul completion of this GAO studv. Director Schoning
has personally assured us ol his readiness to provide data
and data analvses in support ol vour work, and tu couperate
with vou however he cun. Mention has alrcady been made ot
the on-going OTA study and technology assessment.,  he sugpest
thuat vou consult freely with both these avencies and
through joint meetings, as vou deen desivable and noevessary,
arrange lor the sharing of information and assistance =su

as to avoid duplication and best prepare the report we
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secek.  Becausce analvsts in the Congressional

APPENDIX I

Rescarch

Service of the Library of Congress are routinely involved
in assisting this Committee und other Congressional Committees

haviny interests in the area ol marine

fishing und the

{fishing industry, we also suggest you may wish to maintain
liadison with the Congressional Rescarch Servvice, as appropriate,
during the course of vour study. Since we recoenize this is a
broad and still =omewhat looscly defined set of tasks, we

know periodic meetings with us and our staff will be

valuable in assuring continued apreement on this assessment

and the character ol vour final product. We want to have

vour study results, i{ possible, no later than September 1, 1976,

it s recognized that the Great Lakes offers the

potential for sustaining a substant

ial tishery.

though it is generally understood that the init
vour citwrts will be 1n the saltwater regions,

be understood that as resources bhecome

Accordingly,
ial thrust of
it should also

available and before

aisperseqent of vour study team, 4 sinmilar ussessment of
the Great Lakes commercial

opportunttices lor revitalbization ol

tisherie~ will be undertaken.  The Great Lakes
deree, nev be submitted independent of and subscquent to the
tarcct date for comnsletion of the main study but, hopefully,

no laiter than March 1, 1a77,
Sincerely,

oW v P

Ldonor K. sullivan, Chairran
Committes on Merchuant Marine

Rober: @ . Legeett, Chatrman
Subcommittee on Fishgries
and Wildlife Conservation
and the covironment
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UNITED STATES GENERAL ACCOUNTING OFFICE
WASHINGTON, D.C. 20548

IN REPLY
reenvo:.  CED7-244
COMMUNITY AND ECONOMIC
DEVELOPMENT DIVIBION

MAR 16 1977

The Honorable Philip E. Ruppe
House of Representatives

Dear Mr. Ruppe:

Your letter dated February 25, 1977, elaborated on areas of
interest to you in the GAO study of the Great Lakes fisheries, which is
being made for the House Committee on Merchart Marine and Fisheries.
Members of my staff met on March 10, 1977, with Chairman Robert L.
Leggett, George Mannina, Legislative Assistant, John Bruce, Minority
Staff, and Jeff Cook, Staff Member to discuss your interests in greater
detail.

Ir light of that discussion, we plan to
--provide historical data on the Great Lakes fisheries,

--develop information on the present management of the Great Lakes
flshery stocks and identify additional information that may
improve the management,

--gvaluate current Federal involvement in the Great Lakes fisher-
jes and identify additional Federal efforts that might be taken
to assist (1) the States in managing the f1sher1es and (2) the
industry directly, .

--assess th2 possibility for a Great Lakes aquaculture program, and
--develop information on the Great Lakes Canadian fishing industry.

Work will be performed in the eight Great Lakes States, at appropri-
ate Federal agency iocations, and in Canada. We expect to be able to
provide a report by October 1, 1977. If you have any questions regarding
this approach, please contact our Task Force leader, Mr. J. P Glick
(443-8691).

Sincerely yours,

Lge

Henry Eschwege
Director

ce* Mr. Mannina
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State

Michigan
Wisconsin
New York
Ohio
Minnesota
Illinois
Pennsylvania
Indiana

Total U.S.
sur face

Tocal Cana-
dian surfare

Total Great
Lakes surface

GREAT LAKES WATER SURFACE AREA

Lake Lake Lake Lake Lake
Super ior Michigan Huron Erie Ontario Total Percent
(square miles)
16,231 13,037 8,975 216 - 38,459 63.8
2,675 7,387 - - - 10,062 16.7
- - - 594 3,033 3,627 6.0
- - - 3,457 - 3,457 5.7
2,212 - - - 2,212 3.7
- 1,526 - - - 1,526 2.5
- - - 735 - 735 1.z
- 228 - - - 228 0.4
21,118 22,178 8,975 5,002 3,033 60,306 64.0
11,120 - 13,900 4,940 3,920 33,880 36.0
32,238 22,178 22,875 9,942 6,953 94,186 100.0
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Species

Atlantic
sal non

Sturgeon

Lake trout

North=rn pike

Lake herring

Burbot

Chuwus

Sauger

Walleve

3lue pike

wnitefish

Yellow perch

APPONDIX IV

REASONS #0OR JLCLINES T PISH STOCKS

Lakes

Ontario

A1l

All

Erie, Ontario,
and Huron

alil

All

All

Hluron and
Erie.

All

Erie and
Ontario

All

Erie, Huron,
and tlichigan

67

Peason(s) for
decline

Deterioration and bleockage
of streams and exploitation

Sxvloitation and destruction
of spawniay streaas

Lxoloitation ana, except lor
for Lake Erie, also s2a
lamprey

oestructicn of spawaing areas
and exploitacion

Txploitation, envitronnental
changes, and compctition
with introduced specics

Sea lamprey and environmental
change

Exploitation, competition
with intcoduced swecies,
and sea lamorey

tnvironmental change ani
exoloitation

Enviromental changes, exploi-
tation, and destruction of
sgawning streams

Environrental changes anau
exploitation

Lnvironmental changes, exploi-
tation, and sea lamprey

Competition with introduced
scecies, exploitation,
and environmental changes
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EXPLOITATION

The lake sturgeon was one of the first svecies affected
by intensive exploitation. These large {ish were abundant
in all lakes before 1900 and frecuently damaged gear used to
fish for more valuable species. Because of this, lake stur-
geon were extensively fished, often to be killed and thrown
back in the lake or left to rut on the beacn. '

Commercial exploitatlion helped to deplete both lake
herring and whitefish stocks. Historically, the lake herring
ad peen the most oroductive specie in the Great Lakes, fre-
guently contributing up to one-half of the catch. Before
the collapse of the herring fishery, recorded catches were
sometimes greater than 20 million pounds annually in Lake
Erie and ranged as high as 49 million oounds for all lakes.
This heavy exploitation, as well as interactions with environ-
mental changes, are the probable causes of the collapse of the
herring fishery. : :

The whitefish, a oreferred and heavily eaploited species
in the early days of the Great Laxes fishery, suffered stock
declines as early as the 1860s. However, the first collav ¢
wAs recorded in the late 1920s when che deep trap nct was
introduced into the Lake Huron fishery. The whitefish was
extramely vulnerable to this new caguipment because of certain
beravioral characteristics. Subseguently, the invading sea
lamnrey contributed to additional depletion of the whitefish.

MARINE INVADLCRS

The sea lamnrey invaded the threo unver Great Lakes in
thz late 13930s. The lamorey selectively attacked the anative
vredatory species and caused a collawvse in their stocks.

The lamprey first deoleted the laxke trout and ocher
aeepwater oredator stocks. Chubs, normally prey ftor oredator
fish, pecame a valued commercial f[ishery and a prey for tnec
lamprey. Large chubs were devnleted by the lamprev, while the
slow growing cnubs were exploited by a new trawl tishery and
the conventional g9ill net fishery. This situation was con-
ducive to the growth of a small marine fish--the alewife--
which haa long peen established in Lake Ontario. Like the
lamprey, it probably gained access to Lake Erie and the otner
lakes througn the Welland Canal, which bypasses niagara Falls.
Because tne predator stock pecanme denlated, the alzwife
poculation increased ond soon dominated the [ish stocks in

+
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lakes Huron and Michigan, adversely affecting couaoceting
species. An alewife fishery, limited to Lake Michigan,
was developed in the early 1960s for this tremendously
abundant but low-value soecie.

ENVIRONMENTAL CHANGES

Environmental changes have alLo he&d adverse iavacts on
fish stocks. For example:

~-Construction of dams have blocked spewning streams,
preventing the spawning of Atlantic salmon in Lake
Ontario.

--Destruction of swvawning areas through araining of
swamps (marshlands) has deoleted northern oike
stocks in lakes Erie, Ontarioc, and Huron.

Deterioraticon of water quality has proecaply nhad sonmc

adverse effect on fish stoc: 3, but the extent of the effect
is not kaown.

Y
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STATISTICS ON GREAT LAKES

COMMERCIAL HARVESTS

Table of Contents

TABLE 1 - U.S. GREAT LAKES CATCH BY SPECIES AND TOTAL
CANADIAN CATCH, VARIOUS YEARS (1879-1975)

TABLE 2 - U.S. LAKE ONTARIO CATCH BY SPECIES AND TOTAL
CANADIAN CATCH, VARIOUS YEARS (1879-1975)

TABLE 3 - U.S. LAKE ERIE CATCH BY SPECIES AND TOTAL CANADIAN
CATCH, VARIOUS YEARS (1879-1975)

TABLE 4 - U.S., LAKE HURON CATCH BY SPECIES AND TOTAL CANADIAN
CATCH, VARIOUS YEARS (1879-1975)

TABLE 5 - U.S. LAKE MICHIGAN CATCH BY SPECIES, VARIOUS YEARS
{1879-1975)

TABLE 6 - U.S. LAKE SUPERIOR CATCH BY SPECIES AND TOTAL
CANADIAN CATCH, VARIOUS YEARS (1879-1975)

TABLE 7 ~ U.S. GREAT LAKES CATCH BY STATES (1935-1975)

TABLE 8 - U.S. AND CANADIAN LANDINGS 8Y SPECIES AMD LAKE (1Y75)

FOOTNOTES: Blank space - Data not available or catch was
less than 500 pounds.

a/Chubs included with lake herring throuah 1949,
b/Beainning with 1944, the catch by Indiana fisher~
men in Michigan waters is includec in the Michigan

catch.

¢/Lake Michiaan is whollv within 11.S. waters.
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TABLE 1--U.S. GREAT LAKES CATCH 8
Chubs  Lake Herrinn
Year E.lgg Fike _(_‘519 Catfish (note_a) (ncte a) l.ake Trout L ake h‘h)teflﬂ Sauger _ngepshead

- - - 15,716 6,805 - - -

- - - 24,662 12,587 1 5,466 -

- - - 53,110 11,202 15,162 - -

- - - 49,959 12,889 - 4,180 -

- - - - 16,133 - - -
(=) - - 49,140 12,949 6,605 4,907 -
3,666 - - 64,751 10,413 5,863 3,067 1,361
4,123 - - 39,651 16,259 5,037 2,014 731
9,788 - - 49,213 12,937 6,806 2,537 1,489

- - - 37,539 9,913 5,274 4,561 -

- - - 3h,605 10,893 4,031 4,523 -

- - - 30,4h3 9,994 4,692 6, 18] -
7,193 - - 46,702 11,627 5,662 4,334 -

- - - 631,720 10,792 5,476 2,695 -

- ~ - 40,516 12,407 4,243 2,652 2,150

- - - 30,500 10,253 3,275 2,926 1,934

- - - 28,439 3,365 5,004 2,909
5,837 - - 28,125 3,948 3,409 1,415

- - - 34,116 3,467 3,312 1,621

- - - 37,055 3,480 1,829 2,340

- - - 26,711 3,794 2,119 2,429

- - - 23,859 5,018 1,551 1,385

- - - 3C,946 5,386 1,16~ 4,360

- - - 20,427 h,1371 1,554 2,913
2,006 - - 25,916 10,544 7,767 2,981
3,284 - - 29,041 9, bmw 10,123 2,906
4,149 - - 21,937 10,641 10,629 1,635
4,267 - - 16, Cax% 10,715 9,544 2,161
3,964 - - 18,366 7,465 3,024
3,870 - - 31,06 6,102 2,25
4,107 - - 29, 19 5,140 2,373
4,958 - - 27,190 4,063 3,520
5.142 - - 3,160 4.009%
4,444 - - 3,239 3 3,417
5,790 - - 3,905 1,742 1,507
2,873 - - 4,589 eld PARAL]
5,176 - - 4,649 734 5,392
4,998 - - 4,132 1,335 4,631
3,051 - - 3,263 1,093 4,035
4,316 - - 3,225 621 0504
6,460 - - 3,489 1,058 4,546
1,539 1,045 - 4,859 764 4,383
4,130 1,062 - S, 11,594 391 3,309
4,171 372 - 4, 2,217 252 3,337
4,5%6R 1,4 - 29,790 3, 8,787 390 3,128
4,209 1, 9,414 17,646 3, 5,141 433 2,328
5,054 i, 13,529 20,333 2, 2,718 397 3,616
3,759 1, 2 11,261 23,567 2, 3,671 65 3,977
5,467 1,679 11,343 15,647 2, 2,948 193 1,447
A,543. 2,144 10,999 20,274 2, 2,283 74 1,752
6,547 2,30k 11,367 16,504 2, 1,H33 15 1,625
6,503 2,607 11,430 1A, 390 1, 1,462 13 1,957
7,108 1,43 11,319 14,533 1, 1,357 b 3,821
4,344 P, 76, 12,107 12,356 1, 613 K 1,542
T,274 1,767 11,212 12,%24 563 i 4,097
7,43 l.yol 16,851 ti,11t 781 3 <,157
$,ul6 1,863 16,516 Lh, 7.8 1,241 - S.7%3
7,646 L. 363 14,4:8 16,28 1.002 H 3,593
h,i909 1,068 11,023 4,303 E78 - 4,152
9,022 1,31 Te217 6,270 1,347 1 4,971
6,652 1,137 12,920 4,730 1,624 1 4,105
T,263 4,%76 1,940 4 2,17
6,57 1,439 1,601 - ,569
6,10u 1,663 ST 1,704 - 3,15
€,5018 2,421 FER] 2,324 - PR
6,5R83 1,303 JEE 2,353 - 1,059
7,248 1,130 : 3,700 - 49
5,443 A3 4,412 - 924
6,349 3.2 4,422 - 1,164
7,54 4,169 - 714
6,73 ! 4,517 - 573

See foirnenes unov il
’ L4
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484
418
253
395
=85
i39
664
439
735
71%
469
459
516
460
860
B84
823
497
493
807
1,142
1,056
897
1,324
3,361
2,973
2,404
1,421
949
829
1,806
2,212
1,409
1,174
1,542
1,113
1,224
1,09y
729
1,221
1,103
1,001
716
2,430
2,918
1,699

CATC

i P b

@ Tl

VARIOUS YEARS, 1B79-197S
Yellow Pike Miscel~
Yellow Perch (Walleye) Coho Sz2lmop  lanecus  United States
- - - 44,370 66,891
- - - 54,358 97,621
8,541 - - 231,677 115,57%
7,021 - - 37,501 111,550
7,932 - - 83,467 107,582
8,100 - - 8,3l8 94,930
9,847 3,941 - 10,:737 119,424
7,007 3,788 - 3,236 94,185
6,611 3,983 - 3,769 113,315
5,790 2,499 - 25,140 103,407
€,118 3,194 - 24,724 111,587
5,702 3,188 - 19,091 89,0895
4,259 2,992 - L374 97,439
3,972 2,902 - 15,822 106,181
6,608 2,139 - 2,111 85,400
4,391 1,873 - 13,165 73,168
5,262 1,948 - 15,659 87,741
3,592 3,677 - 3,475 81,107
3,517 z,118 - 10,634 78,289
3,626 1,702 - 7,449 77,969
4,509 2,013¢ - 10,C09 731,586
5,385 2,218 - 12,747 73,182
4,976 2,367 - 12,31 i%,508
5,764 2,318 - 8,125 62,027
7,972 1,737 - 1,7z 71,174
6,567 3,100 - 1,942 87,412
11,109 3,599 - 1,623 87,341
1i,421 - - 9,320 79,370
4,911 3,018 - 1,541 70,751
16,071 3,159 - 1,559 90,880
11,649 3,494 - 1,633 87,011
5,797 - - 6,338 40,570
4,836 - - 6,077 81,001
7,997 4,588 - 1,789 79,299
5,304 €,495 - 1,726 82,720
6,173 5,498 - 1,893 76,584
6,699 4,494 - 2,332 76,429
5,211 6,112 - 1,592 68,261
5,403 4,369 - 1,327 81,968
5,696 4,754 - 1,206 83,483
3,266 6,201 - 455 68,906
4,527 7,472 - 799 68,623
3,512 4,79% - 332 79,663
4,894 4,920 - 531 75,525
4,574 6,6€2 - 913 79,748
4,348 7.060 - 965 75,207
4,343 6,419 - £77 78,948
4,199 5,613 - 773 74,041
6,116 6,661 - TES 68,897
8,042 5,914 - 23 63,464
6,555 6,917 - <3 65,936
10,799 7,G85 - 4} 67,140
11,948 5,425 - =24 61,850
10,915 4,293 - - 26 55,823
11,710 1,950 - 42 93,559
10,223 1,427 - 55 54,156
9,324 935 - =5 67,726
11,995 673 <79 1,956
11,255 1,022 - 730 67,324
8,291 682 - <92 66,969
5,490 573 - 37y 70,390
6,141 435 - 33y 62,824
5.7178 556 1,444 L | Sy,424
5,267 554 1,349 433 66,657
4,906 3139 1,344 1,215 76,930
4,272 36 2,243 1,512 64,657
4,018 65 9 b
3,342 94 2
3,005 94 i
3,950 120 -
3,036 133 1
* .

APPENDIX V
Total -
trnited States
Canada and_Canada
9,347 76,238
23,668 121,290
28,362 143,937
28,646 140,196
26,629 134,211
20,541 115,470
26,107 145,530
18,839 113,024
24,473 137,789
31,731 135,138
38,279 149,865
32,900 121,987
37,798 135,237
39,187 145,367
30,546 115,947
31,680 104,848
29,883 117,625
32,020 113,127
34,148 112,433
34,492 112,461
26,466 100,050
24,718 97,900
27,847 107,354
27,015 89,040
27,216 98,368
28,354 115,765
27,092 114,431
24,945 104,313
23,703 94,454
25,269 116,149
29,132 16,143
27,794 114,363
30,098 111,099
28,929 108,228
27,509 110,229
21,1770 98,358
20,935 97,365
19,206 47,466
23,140 105,108
27,660 111,144
26,502 95,408
24,147 92,771
30,353 110,017
36,949 112,473
39,866 119,614
18,572 113,778
52,218 131,165
43,741 117,783
38,405 107,303
40,098 103,562
37,918 163,54
45,368 112,508
58,514 115, 584
42,794 95,617
34,045 g7,6C4
43,579 97,73%
47,813 115,539
44,836 126,792
47,219 114,543
55,579 122,548
40,167 110,557
s, 106 1ea,930
36,782 97,210
47,886 114,943
47,854 124,544
40,429 101,086
©73



APPENDIX V

TAELF 2--U,S. LAKE ONTAF

Lake Herring
{ncte 3- [ake Troat Lake W

Sauger St

1879 - - - - -
1485 - - - - N -
1849 - - - - - -
1890 - - - - L -
1693 - - - - < -
1897 49 - - - : -
1899 187 1 - - it -
1903 61 4 - - $ -
1903 100 s - - MR -
1913 39 - - T ~
1914 19 H - - R -
1915 39 - - : -
1916 50 N - - -
1917 22 - - 116 -
1918 50 - - - 101 -
19l 108 3 - - 76 -
ly20 35 - - o- 34 -
1921 €2 B - - i 199 -
1922 37 N - - 3 l0& -
LR .34 I - - ie 130 -
1924 109 Sl - - LN 134 -
1925 3 i - - oo 111 -
1926 22 Iv - - L 179 -
1927 2 H - - 3. 166 -
1y23 24 1= - - 3 116 -
429 94 .4 - - P 93 R
19 34 31 - - - ] 87 .
1931 37 3 - - s P R
1932 g1 4 - - ? - [ .
1933 227 - - - $2 . 4G -
1934 153 17 - - Io# 3 a4 -
1335 136 Ja - - 1e7 ) 41 -
1936 24 12 - - 23 - 51 -
19137 6U rr - - 123 H 57 -
IEEE ] I - - $2 iT 6 -
1913y 102 +1 - - £y ie 1.4 -
1940 123 63 - - g° 12 11 -
1941 JH 43 - - L2 3 60 -
1942 40 - - t3 . o1 -
1943 15 6 - - 5 a 6 .
1943 V6 le - - Ti= 2 57 -
1945 77 133 - - s 33 -
1936 128 16 - - L 11 -
1947 204 in 2 - 41 N 21 -
193y 119 21 - - B - g -
1943 6 21 1 - 14 - N -
14950 47 3 - il ke - 21 -
1951 262 10 - 39 . . 13 -
1952 463 14 - 3 - N 23 -
1953 € 13 - 1 : : 32 .
195 116 il - N H 16 -
195 I i - i : - 12 -
1956 13 9 - - ' - 13 -
1957 12 I - - < - b2 -
1933 > il 1 - N 1 -
1959 3 1- t 1 : - 3 -
1960 . 2 - 3 4 20 -
1961 - LK 3 - z 59 -
1962 - i 2 - 3 N 27 -
1363 - in K - 3 - 3! -
164 - ] 1 - < - 16 -
1965 - t - “ - 14 .
i966 - 1 - 1 - 2 -
14967 - 3 - . - z _
196y - . - . _ _ -
1969 - o - 3 - 1 -
1370 - 1 - 3 - 1 -
1971 - 3 - - - - -
1972 -~ 2 - - - - -
1973 - A - ! - - -
V374 - 4 - - - -
R - . 1 - - - - -

fee foctnote on p. Tl



APPENDIX Vv
£S5 AND TOTAL CANADIAN CATCH, VARIOUS YEARS, 1879-197%
(Thcusands of Pounds)
Tctal
White Yellow Pike Miccel- TTTTRITSATSIOTSS
srelt suckers Bacs  Yellow Perch  (valleyel  whitr Perch  laneous United States  Zarada  and Canads
- - - - - - 1,395 31,640 3,238 6,878
- - - - - - 1,482 2,398 4,004 6,602
- ? - S - - 653 2,692 d,033 7,525
- 279 - s - - 2,619 3,446 4,039 7,535
- a8 - 133 - - 533 928 : 4,598
- 53 - 169 5 - a1a 921 3,674
- 264 - 197 10 - 1,147 2,310 5,071
- 73 - 122 8 - 655 1,373 3,754
- 128 - 33 54 - 390 817 4,01¢€
- 3 - | q - 23 208 3,361
- 16 - & 5 - 20 296 4,320
- 2 - K 5 - 19 384 5,170
- 17 - 2 g - 27 344 5,597
- 13 - % 5 - 55 628 6,228
- 20 - 3 12 - 50 464 5,967
- 36 - 3 8 - 99 544 6,048
- 17 - 3 9 - 49 330 5,318
- 20 - 1o 23 - 127 1,914 6,491
- 20 -~ & 36 - 138 965 5,497
- 24 - L 52 - 136 841 5,788
- 42 - % 38 - 151 993 5,968
- 40 - % 29 - 104 446 4,696
- 66 - 1% 22 - 194 784 4,905
- 62 - k1 19 - 228 698 4,329
- 71 - 45 20 - 175 854 4,330
- 62 - i 11 - 226 448 4.557
- 51 - ig 16 - 228 682 4,763
- 29 - xa 9 - 177 442 3,310
- 36 - bl 12 - 165 521 2,74
- 23 1 13 7 - 134 527 3,078
- 47 - PR 25 - 200 17 2,948
- 51 - LR 18 - 246 770 3,493
- 38 - 23 9 - 174 601 3,027
- 39 - %9 4 - 176 61y 3,948
~ 129 5 bE-1 2 - 187 640 3,758
- 54 1 33 [ - 154 1,456 4,951
- 35 - 34 6 ~ 175 1,359 4,381
- 52 - 39 3 - 175 597 3,724
- 19 - P 2 - 93 125 2,813
- 45 - 2z 3 - 118 395 2,707
- 33 - oB 4 - 94 490 3,017
- 29 - E2 3 - 130 492 2,830
1 14 - 33 4 - 125 34 2,442
- 21 - 3 4 - 122 164 2,465
- 18 - a2 2 - 126 386 2,431
4 21 - g 2 - 1a3 151 2,357
- 8 1 E] - - 93 189 2,408
7 2 - B 1 - 116 49y 2,908
3 19 - L] ~ . 116 668 2,450
7 2 3 E - - 54 196 2,256
5 19 35 & 1 - 111 ERR] 2,225
5 6 31 12 2 - 124 213 2,176
3 ] 21 7 i - 103 140 2,807
- 8 4 2 - - 146 206 2,203
1 18 6 33 2 1 170 263 2,361
- 14 4 ZR 1 2 141 226 2,277
- 12 8 37 1 s 137 25% 2,216
- 19 8 (21 1 1 136 151 2,460
- 16 9 23 14 4 95 233 1,981
- 11 4 52 2 [ 84 233 2,241
1 13 4 &2 3 i 96 267 2,282
- 6 1 e 5 16 78 217 2,463
- 10 1 i 4 120 85 237 1,861
- a - P 1 16 87 284 2,118
- 4 - X 1 a5 164 342 2,35]
- 5 - i3 1 i 138 294 2,566
- [ i 13 - 1l 171 333 3,218
3 2 - 33 - %4 124 305 3,21
5 [ - €q 1 45 126 292 2,829
5 s 2 (%] 1 K 144 300 2,696
7 3 - i3 ! 11 159 32y 2, eHY
19 2 - &1 1 35 112 233 L0108
75
T - - R r



- APPENDIX V
Year Blue bike
187y -
1885 7,889
1684 -
1890 7,439
1893 -
1897 4,852
1899 4,545
14903 4,913
1908 8,734
1914 11,899
1915 18,761
1916 9,351
1917 1,605
1918 1,222
1v19 1,675
ty20 146>
1921 3.944
1422 Tu, 357
1923 9,683
1924 B,967
1925 lu,47s
le26 4, 34v
1927 1,301
1423 4,81y
1929 2,00
1930 11,792
1911 12,643
1912 Y,607
1933 8,786
1934 8,356
1935 4,686
1916 ty,909
1937 10,961
1918 8,659
1919 9,04y
1910 4,951
1941 1,287
1942 0,242
1943 11,228
1944 14,431
1345 7,172
1446 3,012
1947 3,120
19438 4,003
ty43 14,000
1950 6,193
1951 2,150
1y52. 6,771
1953 8,04
1954 6,243
14955 7,643
1456 6,b%%
1957 3,951
1958 PR
145y 32
Lyvo 7
1961l L
19be i
1v63 -
1v64 -
1vo05 -
‘466 -
1467 -
1y6y -
3o -
1970 -
1971 -
1972~ -
1473 -
1974 -
1974 -

see footnote

on

CGYE

636
3,634
3,541
8,893
12,024
4,615
5,853
5,794
4,172
2,461
4,162
6,542
3,847
3,415
L,col
2,339
4,204
l,u9ys
t,031
Y]
1,898
2,404
2,913

Cattish

11,774
19,355
37,201
39,166
21,062
19,567
33,428

8,794
10,599
14,108
15,978

8,337

14,451
35,291

.17,846

12,893

14,464 -

14,022
20,930
21,293
2,817
1,449
2,350
618
128
146
346
160
136
110
72

68

64
510
717
62

18

25

26

94
2,765
6,638
1,177
2113
8y
246
150
56

64
100
34

Sy

TABLE 3--U.35.

Lake Herring
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AND TOTAL CANADIAN CATCH,

{Thous. nds of Pounds)

Sheepshead Smelt JSuckers
- - . -
- - 1,072
- - 1,361
1,147 - 1,628
642 - 877
1,394 - 1,810
2,282 - 1,350
2,212 - 1,124
2,384 - 1,321
3,013 - 1,058
2,982 - 911
2,11 - 953
1,926 - 1,061
2,842 - 1,420
1,170 - 991
1,456 - 1,038
2,289 - 654
2,365 - 935
1,214 - 1,045
4,318 - 1,142
2,918 - 1,31y
2,970 - 1,293
2,886 - 2,24
l.,626 - 1,418
2,145 - 1,321
3,u07 - 1,525
2,241 - 1,024
2,351 - 1,086
3,501 - 346
4,05y - 1,183
3,892 - 756
3,494 - 1,008
2,960 - 714
3,646 - 643
4,448 - b9y
4,513 - 576
2,450 - 156
4,405 - 426
4,205 - 432
3,230 - 568
3,676 - 464
3,005 - 634
2,294 - 650
3,593 - 558
3,555 H 627
1,424 - 352
1,730 - 36t
1,614 - 2956
1,429 - L6Y
3,795 2 328
2,810 1 244
4,608 15 24y
S.098 24 250
5,764 16 130
3.524 74 261
4,126 306 224
4,549 ido 240
4,086 3 197
2,156 9 187
2,560 3 177
3,145 1 14l
2,ubQ 2 173
1,047 2 123
adu 2 1oy
yi7 2 153
47 - 123
693 b 114
834 13 87

white
Bass

182
232
1538
121
2486
159

VARIGUS YEARS, 1879-1975

Ycilow Pike Miscel-

Yellow Perch (halleye)
1,601 2,705
3,830 -
2,900 2,152
2,599 -
3,253 1,529
3,340 1,849

873 447
1,756 2,73}
2,039 1,667
1,933 1,635
1,637 2,032
1,25% 1,614
1,068 620
2,715 600
1,259 690
2,192 1,038
1,926 2,265
1,670 1,137
1,941 1,020
2,458 1,431
2,622 1,273
2,748 1,364
4,275 1,314
f,043 934
4,341 b,e54
9,062 2,613
9,741 2,024
3,434 1,181

14,218 1,343
9,045 1,704
2,051 2,617
1,750 3,600
S,.187% 3,135
1,608 4,767
3,030 3,870
3,821 2,910
1,954 2,972
1,253 3,222
2, 98 3,470
1,352 5,319
i,63% 6,219
1,797 3,414
2,044 4,021
2,65% 5,314
2,554 5,465
2,526 5,632
1,734 9,147
3,418 6,162
4,835 Il
2,408 5,795
7,654 6,120
8,593 5,335
7,061 3,vel
G, 1de 1,61n
6,339 1,171
3,694 VR
7,%48 433
5,822 ad)
1,520 565
3,157 137
4,063 154
3,365 1l
3,714 14
3,365 23
1,005 74
2,634 59
1,914 21
1,843 oY
2,376 113
1,318 {9

APPENDIX V

Total
United 3fates
laneous Cnited States Canada ard Canada
13,953 79,087 1.560 36,647
10,802 51,457 7,686 59,142
18,00y 63,563 4,626 73,18y
6,879 65,224 8,424 73,648
15,987 43,136 9,412 52,548
1,035 15,994 b,654 44,607
2,514 58,912 1u,063 68,4975
945 i3,9137 5,403 24,340
2,215 42,466 10,746 53,212
1,437 54,144 17,110 71,274
1,937 59,773 16,54v 76,313
2,784 41,195 12,622 53,814
2,39y 42,649 13,740 61,429
1,140 51,479 19,495 70,974
1,105 35,165 14,127 49,2913
721 32,232 16,4812 4,,044
764 46,717 16,409 63,126
506 40,898 17,685 58,%u83
946 44,377 17,7172 62,144
227 40,273 18,976 59,249y
913 26,644 10,997 37,640
1,237 25,057 8,750 33,807
952 23,795 10,067 33,862
478 19,762 10,294 30,056
4580 15,646 11,259 29,905
087 29,584 12,6860 42,264
821 34,808 13,807 48,606
7413 33,761 12,733 46,494
1,370 25,120 19,231 35,1351
449 32,098 11,500 43,598
615 30,297 14,449 44,726
1,38Y 36,749 11,953 48,702
1,476 26,4925 14,664 41,590
9dY 7,612 14,504 42,120
1,025 28,663 14,263 42,927
1,148 22,944 9,767 32,711
1,420 22,003 8,950 31,013
1,471 24,131 10,037 34,168
1,610 27,115 14,483 41,598
1,237 28,837 15,255 44,092
1,613 28,611 18,949 47,580
914 29,121 18,925 48,046
848 19,818 12,334 32,1952
694 26,502 14,926 41,428
692 34,249 19,343 53,342
476 23,982 16,866 40,8438
429 20,921 13,144 34,065
471 25,351 17,417 42,768
438 27,347 23,389 50,7136
453 28,340 24,912 57,252
465 26,796 30,285 57,080
543 3u,744 44,642 15,426
442 29,706 37,i0% 66,811
424 22,575 30,751 53,326
238 22,433 311,597 54,030
315 21,258 29,219 50,4717
424 19,563 39,048 55,261
530 14,660 44,464 64,124
372 17,238 34,233 51,471
422 13,354 25,381 38,735
3486 13,524 35,096 48,620
259 12,648 41,426 94,124
200 11,615 37,730 49,385
202 11,920 39,415 51,3135
1yl 11,050 16,027 59,077
243 9,546 31,755 41,301
leé 8,842 29,076 37,918
131 7,920 30,182 38,162
115 8,281 39,829 45,110
190 3,826 38,607 48,433
3013 8,484 30,549 39,033
77



“PPEMNDIX V

TABLE 4--U.S

Chubs Like nerring

LS Y Carp Cattish {(note a) (note 3, Lake Trout Laxe whetef
187 - - - T84T 2,085 2,701
186 - - - 56 2,540 1,425
1883 - - - G4 2,14l 2,392
189, - - - 15 1,790 1,633
1891 - - - 99 2,416 1,625
1892 - - - 23 2,382 1,406
1891 - - - :9Y 3,105 1,573
1894 - - - b 2,039 1,218
1895% - - - 5,005 1,875 946
1696 - - - 1,527 1,006
1897 - - - 1,292 866
1848 - - - , 299 591
1899 [ - - 1,400 636
1900 - - - 1,732 555
1901 - - 1,608 738
1902 - - - 1,759 514
1903 37 - 106 1,724 937
1904 - - 472 2,016 787
190% - - 1,7 1,987 673
1966 - - 1,490 1,966 792
1407 - - 1,150 1,831 1,133
19038 407 - 291 1,302 974
1912 17¢ - 292 1,050 782
1913 375 - 91y 1,163 757
1914 14 - 75 1,365 1,393
i919% Sié - 513 1,774 612
1916 - - 24 1,798 1,919
1917 1,145 - 214 2,011 633
1918 643 - 742 2,614 1,182
1919 t,109 3 531 2,322 727
1420 1,721 L3 525 1,220 647
192] 3857 i7 770 1,154 T4
1922 1,169 st 344 1,328 1,441
1923 2% 17 445U 1,27 7 1, 1le9
1924 ay7 40 375 1,345 1,30
1925 27 y2 1,531 1,615 1,008
Lyze qis lle 1,554 1,685 1,721
1927 l,43» 177 o 1,692 lew™?
1923 2u} 163 i1 1,598 1,369
1929 3w 167 2 1,083 1,45

1430 b2 3% M | 2,579
1931 3t Jah . 04y 4,142
1432 3l 43 2,165 4,002
ITER} 43 oy 1,97¢ 3.434
1934 J6 447 1,576 FPSLY -]
1439 39 387 1,733 1,545
1436 Yy 15, 1,400 1,440
1937 115 i 1,330 1,009
1y 38 135 192 1,009 553
1439 lia 114 1,172 253
1940 245 148 $44d lzs
1941 156 126 syl 113
1942 397 80 720 45
1941 el 195 128 454 i1y
ty44 I,1 325 22 dod i25
1945 2,317 ; 14 194 7 141
tad6 1,662 254 41 Yot = ¥
1947 1,307 271 126 1.0 FIV
1948 1,454 191 154 1 <peid
1949 ¥s 2 I6? 14y ' 538
1950 1,15, 162 81 - 1id
1951 1,677 221 14 - 14
1952 1,687 3 8] - ind
1953 1,361 3353 i0¢ - 15

1954 1,430 256 244 - 1
19955 1,373 355 37 - né
9% L,l= 313y Jul - §
1997 1,3 271 507 - 3!
Lyosd 2,310 T 1,344 - M
1959 1,30 3lu 2,051 - 1Y

1960 | PRE 277 2,930 - ‘i
196l LI 240 3,Ll97 - 43
1962 1,637 i7e 2,400 - ot
ive3 L,ed47 172 1,415 - il

1964 1,00 153 1,256 - HN
1965 1. 146 1,347 - 1
1466 Jbe 507 - 1T,
1967 129 35k il - -

196y 1l 124 ] - -3

1969 léc 13 Lo t 10
1970 22 12 - - N

1971 LS - - - -

1972 253 k] - - -

1973 Eid 32e - - 5

1974 -3 2%¢ - - -

1975 b= 23 - - 3

see footnots3z un p. 71,



BY SPECIES AND TOTAL CANADIAN CATCH, VARIOUS YEARS, 1B879-1975

shead
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47
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a0
vl
40
13
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&
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{Thousands of Pounds)

Smest

Alewife

Suckers

[

r
-0

3y
52

[Py SV

1,007
1,110
1,036

.34
1,196

1,236
1,954
1,048
1,242
1,305
1,022

977
1,147
1,19y
1,144
1,189
1,023

154
951
7
509
458
B2 )

140

145
112
11

white
Bass

—_—

—————
L RV o

Yellow Perch

544
5ip
458

528
416

1,318
1,134
RY-BY
ol

597
327
309
22

269

fellow Pite Miscel-

ihalleye)

AppENDIx'vf"

Total

United States

Unlted States

laneous Canada and Canada
2,172 7,205 4,197 11,402
6,226 11,457 10,1136 21,593
3,324 15,429 11,720 27,149
2,104 10,330 14,190 24,520
666 12,702 12,219 24,921
511 11,776 14,691 24,467
637 14,816 11,312 26,128
598 14,677 9,918 24,615
470 14,470 2,501 23,971
524 13,541 9,127 22,668
628 12,393 6,752 19,145
729 13,448 8,030 21,478
1,007 14,320 10,278 24,597
483 14,151 7,452 21,603
Bg4 16,813 1,623 24,4 06
794 20,003 8,047 28,050
174 18,5966 8,341 26,907
660 17,989 9,475 27,464
1,037 16,895 8,227 25,122
980 16,860 8,077 24,937 .
861 17,421 7,247 25,064
271 13,075 7,642 20,71s
‘347 13,876 7.060 29,937
296 11,258 6,816 18,074
249 8,29, 7,063 13,3%4
395 10,245 8,735 18,980
890 17,212 9,395 26,607
286 12,577 7,765 20,342
218 14,977 6,859 21,831
227 15,242 6,619 21,861
191 11,541 6,324 7,865
164 9,607 6,437 16,044
106 13,279 7,192 20,47k - -
102 10,102 6,841 16,943
143 8,877 7,325 16,202 |
182 12,600 7.654 20,254
121 13,128 7,939 20,667
157 15,706 8,897 24,603
181 9,993 7,844 ‘17,836
150 8,829 7,490 16,319
21 15,317 6,892 22,209
17 16,467 7,247 23,714
106 15,414 7,492 22,903
105 13,471 7,813 21,284
84 14,390 7,550 21,940
87 13,640 8,402 22,042
106 12,734 7,815 20,548
140 11,844 7,595 19,438
152 12,033 7,303 19,336
121 13,313 6,444 19,717
87 3,012 5,662 14,674
97 8,727 5,423 14,150
124 . 3,466 4,779 13,244
169 8,810 4,418 13,028
130 - 6,432 3,492 9,925
152 7,475 3,029 10,504
164 7,147 2,536 vy,6813
139 8,034 2,040 10,074
143 8,836 2,794 11,614
16 5,580 3,373 8,951
69 5,073 4,762 9,835 7
4 5,521 5,742 11,204 .
17 6,118 7,52 13,646
115 5,498 8,730 14,227
119 5,421 6,150 11,571
156 4,561 3,804 4,365
111 3,635 2,764 6,396
65 3,341 1,844 5,185
67 5,094 2,685 7,780
27 5,041 2,600 7,641
152 6,338 3,90 10,25%
220 6,918 5,207 - 12,129
125 5,880 4,17% 10,095
50 . 9,206 3,587 TOB,793
67 4,095 3,967 8,062
3l 4,671} 3,%€17 8,240
41 3,769 2,917 6,686
15 3,21t 2,666 5,817
44 2,678 2,430 5,108
.90 2,897 2,329 5,226
88 2,411 2,125 4,536
118 2,819 2,797 5,572
114 1,984 2,397 ‘4,381
105 1,942 2,540 4,482
127 1,718 1,3/1 5,08y
145 1,458 3,334 5,192
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APPENDIX V

Crabs Laxe Herring

Year caru vatfish (note a) (note a)
1879 - - - 1,050
18Y5 - - - 3,02
148y - - - 9,564
lsyo - - 1,398 6,082
192 - - - 10,200
1493 pJ - - 20,085
1g94 - - - 22,364
189% - - - 20,222
1896 - - - 29,893
L8y? - - - 23,4313
1899 23 - 204062 22,281
1yul 335 - i.331 15,351
luyGe 403 - 3,054 24,191
RN - - c.961 5,792
1912 - - 2,320 3,144
191 - - 1,445 8,547
1914 - - 3,308 P9l
1415 ~ - JeYia uo,45¢
l4le - - 1,786 7,137
1417 247 - 3,742 11,305
191y - - 5,763 8,33
1919 - - 1,927 5,777
1420 - - . 3u6 5,061
1921 - - 1,346 2,875
1922 74y - 1.4:26 3,697
1923 - - 1,237 3. 1990
1924 - - 2,273 3,625
1925 - - 3,840 c, 228
1926 - - 1,740 3,254
1927 - - 4.76% 5,842
1928 - - 1,752 3,033
1924 1) 4,338 5,232%
193u 12 5,038 6,231
1931 22 1,405 5,275
1y32 5 1,12 2,443
1431 5 4,032 4,009
1934 3 6,037 6,41
1930 - n,794 5,425
1936 23 3,074 4,79n
Fys? 1o 2,57y 5,540,
1934 Yy L 404 4,47

1432 22 3,925 2,904
1940 4y 1,048 2,675
194! 3y 1,630 1,705
1432 67 1,755 1,425
ISTE) 96 20214 1,952
1944 62 I,607 1,393
1949 - 2,221 4,010
149446 91 3,925 3,550
1947 1& 1,087 5,534
1yds 26 3,929 3,029
194y .7 TLan 6,773
1950 22 4,41 RN
lys] i [OVIRE VR | 4,373
195¢ 9 L1,J948 4,641
145} i 11,090 t,7ls
sl 4 tu,Sbs T.72>
ITEYY 4 FJ,.595 6,007
1456 3 1o,913 5,731
tys7 5 1a, L 36 3,353
19548 1 9,%03 2,026
HENY ] - 7,796 Y63
1960 2 12,039 pRE
1ybl - 1c,133 173
lves - 11,115 tin
1963 P4 i,4n0 41
1464 - s 172 13
1965 - fodde 46
ly66 - PR 49
lyh? 1 1,099 3y
l1yoy - 1G,1838 33
1963 H 3,161 57
1970 - “,bd0 .
1471 - -
1352 - B
1473 - 3
1974 2 &
1975 2 H

See footnntes on o, 71
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3. LAKE MICHIGAN CATCH BY SPECIES, VARICUS YEARS, 1879-107¢

1ish Sauger

{Thousands of Pounds:

Sheepsneaa Alewife Smelt Suckers
- - - - 252
- - - - 1,729
- - - - 1,801
- - - - 1,691
- 5 - - 1,119
- 12 - - M, 272
- a? - - 2,809
- - - - 4,035
- 15 - -
- lée - - -
- 16 - - -
- 3 - - 1,536
- 2 - - -
- 5 - - -
- 12 - - -
- <0 - - -
- 2 - - -
- 2 - - -
1 3 - - 2,709
1 17 - - 2,281
< 7 - a6 2,786
1 14 - 48 2,224
1 14 - 309 1,890
3 10 - 1,031 2,206
< 12 825 2,696
3 11 - 1,202 2,686
- o - 1,428 2,3d2
- bl - 1,854 1,858
- 14 - 1,99 1,854
1 <3 - 4,20 2,017
1 52 - 4,775 1,945
1 52 - 3,353 2,251
- 133 - 2,225 2,201
1 139 - 9 2,223
2 137 - 101 2,31
- 17 - 267 1,895
1 T8 - 786 1,621
- 57 - 1,131 1,800
- 41 - 1,540 1,810
- 24 - 2,417 1,22
- 22 - 3,399 1,008
- 18 - 5,111 744
- 16 - 5,181 320
1 10 - 5,811 609
- 6 - 5.416 684
- 7 - 7,368 640
- 2 220 7,024 641
- k) 1,356 9,102 685
- - 1,264 6,004 612
- 7 2,370 3,267 767
- < 3,195 2,152 494
1 4,742 1,540 263
- - 5,396 1,203 299
1 - 1,744 ¥6Y 219
1 14,007 927 168
- - 29,008 1.110 404
- - 41,095 1,224 391
- - é7,194 1,789 465
- - 29,248 2,481 789
- - 33,461 1,977 964
- - 24,654 1,343 1,387
- - 31,033 705 431
- 3 36,552 382 710
- 2 45,508 1,748 508
- 3 39,216 1,173 J41

white
Bass

Fotowd i

[ N |

Yellow Perch

Yellow Pixe
(Walleye)

Coho
Salmon

2,181
1,344
2,645
3,452
6,515
5,959
6,364
1,679
3,234
3,597
3,957
2,072
2,388
2,915
2,731
2,790
2,263
2,101
1,928
2,490
2,064
2,105

APPENDIX V
Miscel s Total
lancous United States

17,433 23,1142
13,490 23,485
1,424 26,657
6,845 26,434
5,893 28,1339
6,255 40,23
1,603 42,728
2,792 - 38,212
3,727 47,804
1,573 39,634
1,029 37,547
803 316,623
1,047 17,1336
2,298 26,493
3,359 24,814
3,674 27,6091
5,696 28,201
6,044 31,642
2,895 21,934
501- 31,674
3,410 27,7063 -
2,515 23,922
2,515 19,999
2,424 21,978
2,087 19,334
2,292 15,330
2,591 18,316
3,312 21,341
2,697 20,494
2,751 231,674
1,563 17,9%0
504 26,%ct
486 26,962
309 24,374
247 19,335
261 21,062
253 26,63
205 24,432
184 24,473
143 25,602
199 24,1¢C1
234 22,805
160 22,601
191 22,931
229 21,413
390 22,135
405 19,252
658 22,093
430 22,392
464 24,953
357 27,023
73 25,573
210 27,074
172 27,63z
252 32,061
241 24,434
217 33,291
186 30,0136
101 30,795

80 27,223

66 27,771

37 20,603

60 24,311

1.3 25,53y
103 23,475

Yy 21,021

99 26,201

71 26,994

73 42,764

137 58,951
167 45,213
B2 47,459
3217 3
3s0

Jsd

512

565

LI

81




APPENDIX V ' TVBLE £--t.6
Chubs Lake Herring
Year Carp Catfish (ncte a» (note a) a2 _Trout  Lake
1879 - - - 34 1,46°%
1885 - - ~ T 325 3,484
1589 - - - 382 o 3,367
1840 - - - -199 2,613
1893 - - - - 4,342
1897 - - - 694 3,794
1599 - - - 1,515 3,625
1903 - - - 6,751 5,992
1908 - - - 5,310 2,403
1913 - - - 6,878 : 2,386
19ta - - - - 9,816 1,676
1915 - - - 7,023 - 1,373
1916 - - - 5,317 2:.174
13117 - - - 7,194 1,983
1418 - - - 4,344 2,324
1oty - - - . b,418 3,463
- ly20 - - - "6,484 - 2,016
1921 - - - T 4,409 s.lee
1922 - - C - - 3,736 2,175
1923 - - - 5,231 1,901
1924 - - - 6,216 2,965
1925 - - - 9,002 2,655
1926 - - - ¥, 34y 3,240
1927 - - - 11,506 3,051
1928 3 - - 9,496 2,962
1929 1 - - 13,284 2,804
19130 1 - - 11,937 2,484
1931 - - -~ 7,563 2,993
1932 5 - - 6,445 3,067
1933 - - - 7,334 2,493
1934 1 - - 13,935 3,344
135 - - - 13,588 3,476
1436 2 - - 12,112 3,233
1937 - - - 12,059 31,085
1938 - - - 10,8 4 3,167
1939 - - - 13,307 2,744
1340 - - ~ 17,117 2,617
IEEN ! - 317 17,838 JaHna
1942 - - 502 14,444 AP
1943 - - 134 13,874 31,6493
1944 - - 309 14,217 3,740
1945 - - 255 14,045 3, 364
1446 - - 354 213,142 3,444
1ya7 - - 149 (10, 60y 2,960
1y438 - - 210 14,735 2,954
1y3y - - 163 13,..4 2,966
1950 - - 29 4,158 1,193
1951 C - - 75 1o, 429" . Jell
1952 .- - 31 12,021 PILRE
tys3 - - 69 lu,439 2.4113
1354 - - 182 Yt.n23 2,206
1v2s - - 154 5,134 2,100
1436 - - 2la 1e,478 1,413
1957 - - 266 11,355 1,191
1958 - - 1,181 e, 216 1,660
1939 - - 1,264 11,912 HhY
196 - - 1,258 10,812 350
1961 - - 1,146 11,457 323
1962 - - 1,011 9,906 2579
1963 - - 1,589 . H,419 101
1964 ! - Tny 6,187 1en
l46s - - 2,113 4,732 124
1966 - - 1,937 4,504 120
1967 - - 1,469 o3, n7 20
1468 - - n40 1,519 Jud
1969 1 .- 9] 2.251 211
ty70 -1 - 1,319 1,351 13x
1471 - - 1,810 1,181 luys
1972 - - 1,395 gu0 221
1973 - - 1,427 "Y1 220
ty73 z - 1.620 BN ion
HE R - - 1,520 Sl ERR]
1 ] i

See fontnotes on p. 71.



Smelt

DR WY
PO e

-
—
x

13s

&€ v
O
-

%37
1,340

955
T.493
Z.ud0
§,243
I.065
1,496
t..96
i.067
t.576
£,23)
1,214
c.112
2,065
i.368

"TH BY SPECIFS AND TOTAL CANADIAN CATCH. VARIOUS JEARS, 18
(Thouswnds 5 Pounds!
Yellow Pike
Alewife suckers (ellcw Perch twalleye)
- 1 28 -
- - 2 -
- - 4 13
- 164 2 62
- 283 4 17
- - 7 62
- - 17 £t
- - 17 7%
- - 3 30
- 347 3 25
- 13 45
- - 3 17
- - 12 14
- - 10 22
- 260 17 28
- - [} 22
- - 49 23
- - 2 19
- - 5 25
- - 15 24
- - 12 23
- 226 7 2
- 93 10 22
- 16¢ 4 25
- 211 4 -
- 204 3 27
To- 163 3 25
- 227 1 19
- 191 8 -
- 447 9 -
289 z 45
159 8 36
- 153 3 6
- 138 I3 3
- 148 [3 3
- 2013 s 33
- 166 4 7
- 2176 2 29
- 228 4 EY-)
- 71 - 25
- 83 5 36
- 64 - 26
- 100 2 34
- 127 3 22
- 90 1 12
- 52 - 16
- 54 - N
- 57 1 2¢
- 26 3 1
- 44 2 -
- 43 1 -
- 50 1 1
- 68 2 1
- 47 5 1
- 45 2 1
- 53 2 1
- 45 17 -
- 34 3 2
- 27 8 1
- 39 2 1
- 64 2 1
- 64 4 -
- Bo - -
56 - -
- 62 - -
- 68 - -
- 149 - -
- 51 - -

M)y
lar ¢

APPENDIX V
Tstal
inited States

ed States Canad.. and Carada
3,817 352 4,1i+9
4,826 1,642 16,36
7,884 2,185 10,067
6,116 1,943 8,659
7,979 2,235 13,2148
6,028 2,382 4,416
6,445 3,005 3,340
13,986 T.813 16,399
9,601 2,826 12,447
10,173 2,044 12,5149
12,475 2,514 15,969
9,543 3,217 17,760
8,350 5,630 13,551
9,911} 5,653 13,564
11,553 7.734 19,2873
10,927 4,296 14,523
9,066 3,556 12,622
7.925 2,460 9,9:4
6,571 2,611 9,132
7,585 4,588 12,173
9,510 3,216 12.726
12,955 3,65 16,119
13,719 4,310 18,C28
15,630 5,192 24,78
13,420 3,400 18,820
1¢,565 4,357 21,421
14,867 4,761 19,607
11,258 3,169 14,427
10,1369 2,388 12,857
10,631 3,108 13,71y
17,320 3,948 21,608
17,872 3,578 ¢l,458
16,008 4,900 20,908
16,012 4,509 20,521
14,856 41,057 18,913
16,783 3,307 20,09u
20,672 *, 319 23,4991
22,111 3,436 «5.547
19,228 3,363 22,590
18,372 3,347 21,719
19,245 3,761 23,00¢€
18,725 1,612 22,547
15,148 3,589 21,737
14,987 2,830 17,817
19,221 3,171 2,592
1,730 3,134 24,913
12,584 .05 15,099
14,015 2,851

15,465 3,127

13,650 2,771

15,385 <. 890

13,54 2,540

13,591 <, 135

13,5 3 2,797

13,194 ,971

14,956 3,5¢

13,771 2,428

14,749 4,354

12,602 1,147

12,125 2,960

9,642 2,6H2

8,748 <270

8,25, l,c36

7,895 2,568

6,573 1,345

5,239 2,951

5,009 3,382

6,182 3,387

4,471 3,656

5.42¢ 3,16}

5,524 3,32

4,735 3,769

83
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APPENDIX V
TABLE 7--U.S. GR

Mi.
Year New York Pennsylvania Ohio (m
1935 1,475 3,271 25.191 3
1936 1,290 3,899 31,083 2:
1937 2,451 3,007 21,087 2:
1928 2,377 - 2,674 22,04¢C 2
1939 2,595 2,762 23,512 2;
1940 1,970 2,295 18,996 21
19241 1,100 1,794 18,642 21
1942 897 1,901 20,338 21
1943 1,402 2,975 21,872 2¢
1944 2,023 2,085 23,271 2.
1945 2,281 3,514 22,172 2.
1946 2,640 3,665 21, ‘74 2
1947 1,045 1,357 16,089 2!
1948 1,309 2,534 21,796 3
1949 2,305 4,436 26,682 2!
1950 574 2.236 20,225 2.
1951 900 736 18,700 2!
1952 1,265 2,112 21,247 2¢
1953 891 1,903 22,949 2!
1954 1,214 2,232 23,435 2
1955 2,079 3,036 20,388 2!
1956 1,347 2,135 26,085 21
1957 911 1,778 25,964 2.
1958 653 1,010 19,419 2f
1959 500 1,071 19,518 2.
1959 589 1,015 18,011 2!
1961 897 1,256 15,810 2:
1962 680 2,150 15,225 2:
1963 502 1,412 14,223 21
1964 446 817 11,230 1¢
1965 442 514 11,528 1t
19686 457 573 10,516 2.
1967 538 478 9,831 2¢
1968 604 481 10,400 2.
1969 561 497 9,541 2:
1970 534 505 8,420 2:
1971 487 377 8,1t 1
1972 441 301 7,09 1¢
1973 536 277 7,397 1t
1974 657 471 §,648 1t
1975 598 312 7,305 1:

See footrotes on p. 71.



ATCH BY STATES, 1935-1975

of Pounds)

Tndiana
(note b)

435
544
781
763
605
524
286
139
120
49
54
33
16
24
30
34
90
21
21
21
13
8
7
6
1
16
14
6
6
11
7
87
874
202
204
335
785
428
321
213
198

lllinois

1,300
1,369
1,462
1,156
1,259
1,943
1,555
1,777
1,909
1,€57
1,621
1,505
1,832
1,620
1,497
1,576
1,050
1,233
1,323
1,668
1,521
1,567
1,1€0
801
245
324
340
289
285
645
180
302
169
482
747
405
056
824
606
1,090
240

Wiscensin

16,330
17,740
17,757
15,348
16,082
17,006
18,719
17,093
17,028
16,675
19,044
19,636
18,615
20,372
18,606
18,400
18,731
21,613
20,528
20,854
20,196
20,444
18,480
18,250
16,833
18,394
21,925
19,075
16,916
18,570
20,124
32,822
38,991
29,471

32,261

37,715
34,808
32,158
39,732
48,690
38,781

Minnesota

8,390
5,676
6,047
6,261
7,007
7,811
6,202
5,140
5,659
5,595
4,768
3,781
3,162
4,177
4,395
2.708
2,497
2,840
2,897
3,092
2,516
2,726
3,262
3,270
2,973
2,565
-,334
2,303
2,153
2,071
1,613
1,685
1,854
1,731
1,210
1,307
2,008
1,131
1,908
1,880
1,214

APPENDIX V

otal

13

87,011
80,570
81,001
79,299
82,720
76,588
76,429
73,563
76,667
74,167
77,413
77,192
68,261
81,968
83,483
68,906
68,623
79,663
75,525
79,748
75,207
78,948
74,041
68,897
63,464
65,936
67,140
61,850
55,823
53,559
54,156
67,726
81,956
67,324
66,969
70,390
62,824
58,428
66,657
76,990
60,657



AEPINDIX V

TABLE 8--U. S. AND CANADIAN LA

{Thousan
Total Great Lakes Lake Ontario
Species u.s. Canaca Total v.s. €2nada Total
Alewives 35,216 2 35,214 - T -
Bowfin 2 . 53 : 52 ~ 3 3
Buffalofish 67 - 67 - - -
Bullhead 197 4€9 666 50Q . 349 199
Burbot ) 372 33 40% - - -
Carp 6,732 %933 7,2%5 2 414 416
Catfish 560 239 : 739 1 29 30
Chubs 2,444 1,249 3,693 - - -
Crappie 89 - 39 3 L= ) 3
Eels 30 370 400 3o .. 370 © 400
Gizzard Shad 1 37 38 - ) . 8 8
Goldfi ) 56 - 56 - - -
Lake 513 2,232 2,745 - - .27 27
Lake 7T.. 456 194 650 - 2 2
Minnows 12 - 12 - - - ) -
Pike or Pickerel 20 - 60 30 - 17 17
Quillback 1c0 - 150 - - ~
Rock Bass 15 116 131 15 102 117
Salmon Coho 1 e 1 - - -
Sauger - - - - - -
Sheepshead 873 4C6 1,279 - 8 3
Smelt 2,573 7,333 19,9906 19 104 123
Sturgeon - 14 14 - 1 1
Suckers 592 441 1,633 2 . 9 11
Sunfish 14 ) 416 430 14 ’ 799 313
white Bass 1,699 2,580 4,279 - 12 12
whitefish Common 4,517 1,203 5,720 - 5 5
Menominee 252 99 242 - 3 3
White Perch 35 361 416 35 . 3l 416
Yellow Perch 3,036 9,413 12,455 61 : 599 660
Yellow Pike 133 4C3 541 1 5 6
tnclassified for
Animal Food - 2,154 __ 2,154 o ___3¢ ___30
Tota! 60,657 40,429 101,006 233 2,171 3010
See footnotes on p. 71.
- 'y



ZIES AND LAKE--1975

AFFENDIX V

Lake
Michigan
Erie Lake Huron (note c) Lake Superior
2 Total u.s. Canada Total u.s. L.s Canada Total
2 2 - ~ - 35,216 - - -
7 47 2 2 - -
67 - - - - -
9 153 39 1 40 74 - - -
1 - 2 2 274 97 31 128
4 3,285 629 55 684 2,880 - - -
0 434 283 50 333 2 - - -
- - 794 794 924 1,520 455 1,975
- 86 - 86 - - - -
9 i9 1 10 *1 - - - -
Z6 - - - - - - -
-~ (a) 13 43 3 510 2,162 2,672
- - 19 10 37 419 182 601
12 - - - - - ~ -
3 13 - 25 25 2¢C - 5 5
133 17 - 17 - - - -
2 12 - 2 2 - - -
- - - - 1 - -
1 i,185 16 67 83 3 - - -
1 16,934 - 5 S 1,173 1,368 3Cs 1,671
- - - 13 13 - - - -
7 114 111 183 294 34 51 222 273
7 117 - - - - - - -
3 4,255 - 5 S 7 - - -
1 495 902 1,307 3,354 757 296 1,053
- - 50 50 239 13 37 50
H 10,125 259 542 811 794 - 65 65
» 252 - 277 277 ) - 1 1
' _1,816 - 298 298 - ~ 10 10
! 39,033 1,858 3,334 5,192 124947 4,735 3,769 8,504
87
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APPENDIX VI

Year

1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1273
1974
1975

NUMBER OF LAKE TkOUT AND PACIFIC SALMON

REARED IN GREAT LAKES HATCHERIES

Lake

trout

Pacific salmon

goho

852
2,199
2,146
5.078
5;727
4,994
3,440
3,676
5,699

5,033

38,644

(thousands)

APPENDIX VI

15,525
18,858
19,238

2,257

The number and quaritity of other hatchery-reared
fish planted in the Great iLakes were not readily

available,

89

~
.



APPENDIX VII APPENDIX VII1

GREAT LAKES FISHERY COMMISSION

SEA LAMPREY CONTROL PROGRAM

Concern over the decline of fish stocks, especially
lake trout, attributed to the invasion of tihe sea lamorey
was the main impetus to the 1955 Convention on Jreat Lakes
Fisheries between the United States and Canada. Tne 3reat
Lakes Fishery Commission (GLFC) was established and made
responsible for fornulatlng and i1molementing a orogram
to erauicate or minimize sea lamprey oopulations.

To carry out the nrogram, GLFC contractec with the Fish
and wildlife Service (Fw3) in the United States and with
Fisheries and Cnvironment, Canaca's Fisheries and Marine
service in Canada. Both agencies had participated in earlier
control =fforts initiated in 1948. Tnese efforts, involving
FuS, the States, and Canadian agencies, aad vyielded much
dasic 1nformation but were somewhat uncoordinated and experi-
vental.

Since the lamprey by 1955 nau spread and oecome estab-
lisned throughout the lakes, the task GLrC faced in trying to
control it was a formidable one. The vpoint of attack h~s
been tributary streams. Lamgreys ascend streams to ¢oawn and
thus concentrate in them, either as adults on s2awning runs
or as larvae (immature lampreys) burrowed in the stream oeds.

One of the first steos in the oroaram involved a survey
of all streams (a total of 5,747) tributary to the Great Lukes
to identify those that nrodiced lamdreys. The survey identi-
fied 400 as lamonrey-vroducirg, of wiich 277 wer2 in the United '
States.

Initially, mec:anical or electromechanical darriers were
installed in lamprey-proaucing streams to orevent maturs lam- :
oreys from reaching their spawning areas. The harrier pro- :
jram was started in th: late 13405 and, at its peak in 1359,
iacluded about 135 parriers in the United States anu Canaaga.

In tine late 13505, after a 7-yecar researcn ~ffort by
"WS, a control oreakthrough wes achisved--the develonment
of uhemical toxicants (lampricides). 3ince 19538 GLFC nas
usea lampriciaes as the orimary metinoa cof control. Llec-
trical barriers nave ocen continued in operation at selected
sites, but only as a aeans for measuring control 2{fective-
ness (lamprey abundance and 9iological cnaracteristics).
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Lamprey—oroducing streans are treated wita lamoricidecs
by two FW3 Sea Lamprey Stations, located at Ludington and
Marguette, Micaigan, and by a Canadian sea lamprey control
unit located at 3ault Ste. Marie, Ontario. ESach of the
Sreat Lakes, =xcept Laxe Erie, nas received at least one
"round" of treatment--that is, treatment of all known
lamprey-producing streams tributary to the lake. ‘he f{irst
round was accoaplished gradually, by lake, as shown Hrolow:

Treatrent

Lake Streams Started Corpletea
Superior 125 1958 1361
Micaigan 119 1962 1965
Huren 108 a/1960 1570
Ontario 44 1971 1272

2/Contro! was started in 1360. It was discontinued in 1962
to 1965 because of insufficient funds and resuned in 1966.

In Lake Evie, the only lake not trecated, lamzrevs are
not abundant. ilowever, because the survey of streams showed
that 12 streaws tributary £o Tate Erie were potentially
suitable for production of lamoreys, GLFC believes contrals
may ndave to e iImplemented.

Through fiscal vear 1375, SLFC expenditures ror lan-
prey control were about $32 willion. The United S3tates and
Canada share the cost on a 69 to 31 ratio, based on averaae
annual commercial catches of lake trout hefore the lamprev
invasion. Their shares of expenditures througnh fiscal year
1975 wera as follows:

Jnited States - $21,977,121
Canada _9,873,722
Total $31,850,900

The total annual United Sthates-Canadi cost increaseca
from $1.3 miklion in 1955 to 33.1 million in 1975.

TrLe program nas achieved dramatic results.

Lamprey populations have been reduced an estimated
85 to 90 perement. In Lake Superior, where the orogram
has been in operation longest and where its effectiveness
nas becen most carefully evaluated, lamprey abundance nas
been reduced by about 90 percent. The number of lamvrey
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declined shar»ly in Lake Superior in 1962--the - .ar after
the first complete round c¢f stream treatments . that lake.
The decreases was accompanied by a marked dec ine in the
incidence of seva iamprey wounds on lake trout and, later,
by an improved survivael of lake trout to older age and
larger size. 'The same phenomenocn occurred in the whitefish
of Lake Michigan.

The reduction in the lamprey vopulation has, in turn,
enabled large-scale plantings of lake trout, salmon, and
anadromous trout (e.g., steetheads) (see p. 28)--species
that are natural prey of the laumprey.:

The lamorey control program has been cost beneficial.
FWS estimated that for 1970 in tne Uvuper Lakes (Huron,
Michigan, and Superior) the ratio of benefits to costs
ranged from 5:1 to §:1. In the opinion of a GLFC official,
the ratio presently i3 much higher--he estimated 30:1--
vecause of further aevelopment of the svort fishery since
1370.

APPROVAL OF LAMPRICIDES FOR ENVIRONMENTAL SAFETY

GLFC velieves further research is needed in two asoects,
of the program, namely, researcin to obtain apvoroval ot the
lampricides from the environmental standooint and researcn
to aevelop alternative control methcds.

In 1971, GLFC's lamprey control program was broadened
to include comprehensive studies of the immediate and loung-
term effects of lampricides on the environment, The studies
were intended to demonstrate, in eccoruance with the require-
ments of Feaderal environmental laws, that the chemicels
used ire not hazardous to numans, the aaguatic ecosysten,
fish, and wildlife. Research has indicated that the environ-
mental effects are very small, and researchers are confident
that Environmental Protection Agency (EPA) aporoval will be
forthcoming.

Tne primary lampricides had been approved as =environ-
mentally safe sometime orior to 1970 by the Department of
Agriculture, which at the time administerea the Federal
Insecticide, Fungicide and Rodenticide Act. Subsequently,
however, Agriculture advised GLFC that the anoprovals would
be canceled on Uecember 31, 1%¥70. We were advised that
the action resulted "from new leghislation calling for review
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and re-registration (aooroval) of the chemicals being used.
Review and aprroval actions ware to be carried out by TPA,

In early 1971, £PA gJranted an extension of the rejis-
tration so that the researca necessary to support re-
registration mignt go forward. Tha researcn has been
conducted for GLFC by tiie FWS ¥isn Control Laboratorvy,
LaCrosse, Wisconsin, in accordance with a 5S-ycar research
plan developed in early 1971,

An FWS official informed us that the research had been
exopected to be comoletea in 1976, pbut that it mignht continue
through 1977-~he could nct esti.aate a coampletion date.

The FWS official told us the effort to obtain CPA
approval of the lampricides has been prolonged by

~-changes in EPA requirements;
-~-the large volume of technical data involved;

--EPA's workload, wnich hinders preompt EPA review
of data submnitted.

According to the Girector of the FVUS laboratory in-
volvea, research results to date have been very fevoranle,
and he was confident EPA apnproval would be obtainea. The
matter is of critical importance to the sea lamnrey control
program. If the lampricides now used as the primary control
method are not avprovead by EPA, alternative metnods wili
have to be developed and adopted--a time-consuming process,
during which the seca lamprey may reqgain its forwer abunuance
and seriously reduce stocks cf valued species of fisn.

RESEAKCH 'O GCEVELOP ALTERNATIVE
CONTROL #METHODS

GLFC recognizes the need for continuiag research to
develop a fully integracted control program to further reduce
sea lamprey abundance in the Great Lakes. The present con-
trol prograim has substantially reduced sea lamprey ponula-
tions but nas not entirely eliminated them. The orogram,
using present methods, may have to be continue” indefinitely
and at ingcreasing cost.

While the lamoprev population has been substantially

reduced, it remains a stubborn problem. In some localities,
lampreys have on occasion increased from ea lier low
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populations achieved by control efforts. For examtle, the
1976 spring collection of adult lampreys from five Canadian
barriers on streams tributary to Lake Huron increased 82
percert over the number collected for a similiar period

in 1975. &ccording to a GLFC official, more freguent chemi-
cal treatments will be needed, and the price of chemicals
his risen sharply.

Research to develop alternative control methods iz
peing conducted for GLFC by the FWS Great Lakes Fishery
Laborateryv at its Hammond Bay (Michigan) Binlogical Station.
we were advised by an FWS o"ficial tnat sucun research accounts
for about 25 Jercent of the station's effort. Station costs
in fiscal year 1975 totaled about 3175,000., The laporatory
airector believed that funding was adeguate, but that there
will ©oe a continuing need fcr the research.

While the future direction of the control effort 1is
still uncertain, GLFC expects that a fully 1integratea
conttol prooram will e¢ventuallyvy inclide supplementary or
alternative nethods, sucih as the conscvruction of ocermanent
barriers c.. selected streams and the use of biolocical
¢ontrols.
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i U.5. DEPARTMENT OF COMMERCE
.o National Oceanic und Atmuspheric Admimisiration

Federal Building, 14 Lim Strect

Cloucester, Missachusett « 1330

July 12, 1977

Mr. J. P. Click

U. S, General Accounting Office
Ci:bb

WSC Luilding 1

Rooit 214

Rockvilie, Marvliand 20892
Lear Jadk:

buring {ne recent visit of Measrs. lohn Citleer, Rich pd ~ediooroer,
John Carr, and yourself we discussed at lenzeh the Groat Larcs comper-
cial fishing industrv and the potential of he Great Likes to support
signiticant fisheries in the lakes. Further, wo discunse ] the role
that the NMIS, as weli as other federal asencies, should tulfill o
the Creat Lakes.

I am hop-ful that the following will be hetproi:

The current condition ang future potential of commercial tiateries in
the Great Lakes is an dmportmt concern to the National Marice Fishor-
ies Service. As Dircctor o1l the Northeast Bosion, | have o responsi-
bility to provide the same svrvices of SMF5 to the comgaeroial Tishing
industry of the Great Lakes s to the coastal area of fie Atlantic ca-
board.,  An dimportant distinction, however, i~ the total shasenoe of
Ffederal management responsibility in the Groat Lakes.  Fach of the
vight states which border che lTakes have vonpicte jurisdiction over the
tishery resources within its boundasries.  ihe applicarion 1 NMFS
resources toward assistance to the industry in the lakes is, theretore,
dependent on the policies of the states in regard to the role of conmer-
cial fisheries, ’

Ihe establishment of the NMFS Great Lares Liaison Oft{ce was accomplished
on the basis of a demonstrated need by the todustry and the assurance

uf the Natural Resources Directors of cach of the Great Fakes states

that commercial fisherics bas a continginge rode in their tishery romore-
ment pluns.  The state directors also foresaw an evelotdica in the

manapement of the commercial fistery with o roduction ia the gumoer ot
fishing units, parcticularly part-time fishins operations, witn a cor-
responding improvenent and stability in the wcoonomic states ot the industr.o

- N
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In order to properly allocate NMFS resources to the Great Lakes, 4 are
continually assessing the neecs of the industry and its future u.ler new
management policies and environwental al-erations. The followin comments,
by specific issues, pertaining to the Great Lales commercial fis eries,

are our current assessments of the industry and its future:

Landings - Based on the best available studies the total landings (weight)

will prbably increase in the next five to ten years. Increases will occur

primarily in species now considered underutilized such as carp, suckers, :
freshwater drum, smelt, alewives, and bhurbot. Increases are also expected

to occur in landings of perch, lake trout and round whitefish because of

better management of che stocks, new methods of harvest, and improved natural

reproduction.

Value of landings - The docksise value should also continue to increase with
higher prices for each species commensurate with increased landings.

Sumber of producers - The total number of fishermen will decline or stabilize
with the implementation of variou: types of limited entry programs by the
states which are designed primarily to phase out most casual fishing opera-
tions. <Changes in harvesting methods will require less manpower in the
production sector. Employment in the processing and marketing sector may
increase with the expected development of processed preducts from under-
utilized species, and the rising tread toward custom retail fish markets.

Need for stock assersment - In order to manage for optimum vield, an increase
in both the efiort and quality of stock asscessmen: must occur. Current
assessment efforts by the states, universities, o the Fish and Wildiife
Service are rot adequate to establish reliable estimates of harvestable
surpluses for m~st species. The absence of sufficient informatirn in this
arei is a primary cause of conflict between the users 2nd the manapement
agencies. The inability of state management agencies to specify the
harvestable surplus has hindered the development of a fishery for many species,

Sport—commercial conflicts - The issucs in this conllict are more emotionail

than real. Actually, only three major species (lake trout, perch, and

walleyes) are actively sought after by bouh roups. In 1976, lake trout

and walleyes accounted for oniy three percent of the total value of the

U. S. Creat Lakes production. Yellow perch landings were 23 percent of the

total. Conflicts over perch hive been miunimizee by closing comrercial fisn-

ing in the prime sport fishipg areuas. ;

Conflices aver large incidental catches of sporr species are being resolved
by changing the tvpe of pear used. !

The major conilict between competing users occurs over the issue of deter—
mining harvestable surplus. The arguments usually have the commercial
fishermen pushing for the high estimate and the management agencies and
the sports fishermen for the low estimate. Esrtimates of harvestable

e e L AP Semmone
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surpluses, when made, usually have a range of several hundred percent. An
improved data base on population dynamics would reduce significantly this
conflict, with the added benefits of better protection of the stocks as
well 2s the improvement of the economic stability of the inaustry.

Contaminants - The problem of chemical contaminants in Great Lakes fish
has received much publicity in the news media, and has usually becen over-
stated. The problem is real enough without exaggeration. The present
primary effect on the commercial fishery of contaminants excveding FDA
tolerance le.els is the PCB level in Lake Michigan lake trout. The PCH
level in th se fish exceed the current FDA action level of 5 ppm by the
time they recach 12 to 15 inches. 1f these Jish did not exceed the guide-
line, a small assessment fishery would probably be allowed and the valuce
to the commercial fishery would be about 20C-300 thousand doltiars. High
PCB levels in carp in southern Creen Bay have curtailed this fishery with
a 'oss of 50 to 7% tbous-nd ov'lars.

Pevhaps, the great:st woss . @ r venue due to contaminants is to the State

sS4 Mishdgan. M 0 Lo on wcd salmon egps taken by the state during the
tal  srtawring ro - ool Y ac sold for human consumption, the state could
rocefve in 0 resy of 1 million dollars. The expected reduction from 3 ppm
to ) ppr ir o~ tion Le - ' for PUB in fish by FDA will have only a slight
;Toct o the commercine ¢ cheries because few fish now are in the rapge of
2 - . = Jlace the NGghiest lovels of PCBS &7 1 the sport specivs, salnon
and 1ake ro.v, tte psyehnlopical effect en the public of lowering the
acv:~a ter :l covtd rec el oo rt fishing sad perhaps require the states to
review current stoce’t ¢ c-tices and rrzensider their plans forathe con-

structt . of new hat:hes e,

Required actions to .mhance commercizl fisheries include:

1. Better coordinaticn of -urrent stock assessment activities toward
a clearly defined goal »f determining the harvestable surplus of
those species in greatest demand by the users.

2. Continued research efforts by Great iake: universities, cxpecially
those with Sea Grant funds, in the arcas of: creation of pruducts
and development of markets for the underutilized specics; improved
techniques for measuring size of fish populations; innovative use
of mati matical models to estimate optimum sustainable viclds of
fish st..ks; development and adaptation of more economically effi-
cient and selective methods of harvest.

3. dore concentrated efforts by the water pollution control agencies
(state and federal) to lacate and control sources of contaminants.

4. Ir.crease the intensity and improve coordination of chemical analysis

for contaminants ia fish ‘o better define the areas, specics, and
size of fish which will meet FDA guidelines for human consunption,
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5. A more meaniongful and objective role for the comnercial industry in
management decisions.

In summarv, I believe there is a bright future for the commercial fishing
industry in the Great Lakes. The renewed determination of the states to
scientifically manage the Great Lakes fisherv resource will enhaace the
cconomic viability of the industry, as well as provide the greatest benefit
to the citizens of the eight Great Lakes states. Lastly, it is my view
that a concerted effort must be undertaken by the Federal and state govern-
ments in order to achieve success. 1 believe that such an effort would be
justly rewarding to the nation.

Sincerely,

Vilfiam G. tordon ! '
Sepdonal Qirector - 3
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